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Introduction

The purpose of this manual is to establish quality assurance program criteria and
procedures for Envirotech Research, Inc. This quality assurance program is designed to meet or
exceed all routine regulatory quality assurance requirements for environmental analyses and to
provide analytical results of the highest accuracy and precision.

Envirotech Research, Inc. provides analytical testing of environmental water, soil and
waste samples for a variety of clients ranging from small businesses to Fortune 100 companies
and government agencies. Our goal, from the company's inception, has been to be the
laboratory of choice in New Jersey and the surrounding region known first and foremost for the
quality of the data we produce and the service we provide. The commitment of Envirotech
Research, Inc. to production of the highest quality data is reflected by our investment in the best
available analytical instrumentation. Envirotech Research performs testing of a full array of
sample matrices for a wide variety of organic chemicals, trace metals and conventional indicators
of environmental quality.

The central concern in all aspects of sample analysis by Envirotech Research is strict
adherence to quality assurance and quality control procedures, insuring data that will meet the
needs of -our clients-——The—quality—of -analytical -results are-insured -through-a-variety of
mechanisms _including_ use .of EPA_published _protocols.-and -other accepted .authoritative
methodologies.

Environmental testing requires strict adherence to method requirements. At Envirotech
-Research, Inc.-we- have-successfully- applied- fundamental quality assurance principles to
- _environmental testing. _Our chemists are instructed to_understand analytical requirements and
take corrective action the instant any method non-conformance occurs. This principle of "doing
it right the first time" not only ensures a work product free of non-conformance but actually
“helps boost productivity. - "The apparent "cost" of stopping analyses periodically is far
outweighed by the "benefit" of providing conforming data.

— - PUUISE G — oy o - e v =

* Envirotech Research's Quality Assurance Manual spells out specxﬁc reqmrements for

procedures that are applied throughout our laboratory. In addition, our analytical Standard
Operating Procedures (SOPs) document in great detail our procedures for each of the analytical
methods performed at our laboratory. These analytical SOPs, consisting of thousands of pages,

supplement our Quality Assurance Manual and will be provided as required on a project specific
basis.

A more detailed discuésibn of the quaiity aééumnce and quality control procedures
utilized by Envirotech Research, Inc. is provided in the following pages.
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SCOPE and APPLICATION

1.1.

The procedures outlined below are to be followed for preparing sample shipment
containers. ’ '

Included in this procedure are the requirements for producing Field Blanks and

1.2.
Trip Blanks.

1.3.  The procedure is applicable for commercial clients and government contracts for
containers being picked up or shipped via an overnight courier.

APPARATUS

2.1.  Level Il precleaned Sample bottles

2.2.  Sample coolers

2.3. Icebags

2.4.  Preservation Reagents

2.5.  Chain of Custody Documents, Custody Seals, Sample container labels, Hazardous
_contents labels

PROCEDURES

3.1. A request for bottle order form, Attachment 1 is initiated by marketing. It
specifies the client, anticipated date of sampling, number of samples to be taken
by matrix, the required methodology and any required QA/QC including Field
and Trip Blanks or other project specific requirements.

3.2, The Sample Custody Officer or his assistant will prepare the bottle order either

the day before or the day of anticipated sampling. Attachment 2, taken from the
NIJDEPE "Field Sampling Procedures Manual, May 1992" is referenced to
determine the proper bottle type and preseverative for the methodology requested.
A chart that describes containers for Task Trip and Field blanks is given in
Attachment 3. Footnotes from Attachment 2 also apply to Attachment 3.

NOTE: CLP Statement of Work references: The USEPA Contract Laboratory
Program (CLP) Statement of Work (SOW) references have been removed from
the Attachment I referenced above. Envirotech Research will specify the SOW to
be used as required by an gverseeing Government Agency or that which has been
proposed in a site specific QA Project Plan.

- 3 AR30513L
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33.

34.

3.5.

3.6.

The Sample Custody Officer or his assistant retrieves the appropriate glassware
from the stock room. The bottles with the oldest date of receipt tag on them are
always used first. The number of bottles required, taking into account the project
QA/QC requirements are taken and staged on the bottle preparation bench and the
appropriate preservative is added in accordance with Attachment 2.

| A Hazardous contents label is affixed to each botﬂe spiked with a preservative that

identifies the preservative and its CAS number. Additionally, the top of the bottle
is marked with the preservative and the analytical parameter the bottle is to
receive. '

A bottle is filled with water and marked "Temperature Monitor Bottle". It
accompames the sample bottles and is used to record the temperature of the
incoming samples i in accordance with Envirotech Research SOP No. $103.

PREPARATION OF FIELD and TRIP BLANKS

3.6.1. For projects which require a field blank, the Sample Custody Officer or his

assistant determines the required parameters from the request for bottle
order form and prepares the bottles as if the field blank were an aqueous
_environmental sample as outlined above.

3.6.2. Additionally, another identical set of bottles are retrieved and not
preserved. These bottles are filled with the analyte free laboratory water
used for method blanks. They are not preserved. The bottles are labeled
with the preprinted label that identifies the bottle's use as water for creation
of the field blank. The analytical parameter is filled in on the label and the
date the lab water added is written on the label.

3.6.3. For projects which require a Trip'Blank, the Sample Custody Officer or his

assistant will preserve two 40 ml VOA vials with four drops of

concentrated HCI and fill with analyte free water. A Hazardous contents

label is affixed to each vial. Care must be taken to eliminate any air bubbles
when filling and sealing the vials. An Envirotech Research sample label is
filled out, noting the date and time prepared and the preparers signature.
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3.7.

3.8

3.9.

3.10.

3.11.

3.12.

3.6.4. The Field and Trip Blanks accompany the envuonmental sampling bottles
to the site and back to the laboratory.

All the required bottleware, including the blanks and the Temperature Monitor

Bottle are placed in a sufficient number of coolers. Do not stack bottles on top of
each other,

For each cooler packed, two or more bags of ice are placed on top of the sample
containers. After sampling, the ice is removed from the bags and poured over the
samples.

Use one custody seal for each cooler. Record the number on the Chain of Custody
document.

SAMPLE CONTAINER DELIVERY

3.10.1. For containers being picked up by the samplers, sign the custody over to
them upon their arrival to the laboratory after going over the contents with
them in accordance with ETR SOP No. S100. Proceed to step 3.11.

' 3.10.2. For containers being shipped by overnight courier, proceed with steps 3.11

and 3.12. Then fill out an air bill for each cooler and have it picked up by
the overnight carrier. Retain the shipping receipt to document its delivery.
This information will be included with the sampling documents when the
samples are returned to the laboratory.

Place sample Chain of Custody documents, extra cooler custody seals and sample
labels in a zip lock bag and tape it to the inside cover of the cooler.

Seal each cooler with a Custody Seal.
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777 New Durham Road
Edison, New Jersey 08817
Tel: (908) 548-3900

Fax: (908) 549-3679

ATTACHMENT 1
Laboratory Service Request Form

Date Of Request:
Project Name:
Project Manager: Deliverables Required: [0 Reduced
. Address: D Ful
O other:
Phonel/Fax: '
Turnaround Request: Type of Testing Program:
O Standard (3-4 weeks) O NJPDES (600 Series/40CFR136)
O 2Week Rush (Surcharge Approved) O Sw-846
‘ [J 1Week Rush (Surcharge Approved) 0 cLp
O 24 Hour (PHC's only) (Surcharge Approved) 00 RCRA Waste Classification
O Other: DO Drinking Water (500 Series)
O other:
Sampling Containers Required
# of Samples Matrix Parameters Requested
[ Field Blanks: ' Trip Blanks:

Special Instructions:

[ Container Pick-up at Laboratory; or [] Delivery
Date/Time:
Location;

] Sample Delivery to Laboratory: or [ Pickup
Date/Time:
Location:
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(0,4



: 14
(K103wa0qe] ey3 3v) 3djecex erduws jJo 3WT3 PAIWPTIvA +

{c) oa0qY By @aA0qyY SY SA0qy 8Y dA0qQy sY aaoqy sY 8,804 \ov«od»noa.

»2USTA

woaj siep O
- gyskieuy
s&ep ot

- snoanbe-uoy
skep 5 UTYITH

po3avas aq
SN VO IDVIIND
pYnbIT-pInbIY sojuebao
SNONUTIUOD (e113%T0ATWaS)
snoanby AIvp deo pauyl atqeloea3Ixg
(g) @a0qyY WY uof3deayxy ‘D bap y ‘100D fw 00T uOIFaL ‘O Idquy pPIoV/TRagnoN eseg
Jauyy uoyzal
: . 331ym ‘ded
uoTIRAJUIDUOD siep 01 w 0zt auatfdoaditod
JITOH ‘eTpIN snoanbruoN *g-gnoanbeuoN
TITON ‘sTsdTvuy wnjdos
ojuebao €15 tenpysax J¥ pautI-uorjay
‘Z03 YI0M €oZgslen 380°0 ¢den maa08
Jo juswajels ‘yaep Tw oy o13serd syrouayd
(g) d10-¥ddsn siep 01 ‘5 bap y ‘10o0n - snoanby yowiq ‘s-snoanby sotuebao ery3zetoAn
, SWN{O0A {T)T asute3uc) Aojouviud
asuyeluod TeoT34ATRUY WRWTXRH Jaujejuod atdwes

o1dung

sejdwes snoanbwuoy pue snoanby 103 sajboropoylzan weaboad qel 3ORIAJUOD-VIISA buyep
ISIT ALXTVNN IFOWVI/ISIT GNNOJHOD IIONVLI JO sysifwuy

AR305138



- -

(X303vaoqey ay3 3v) 3dyedex eydues jJo SWT3 PIIVPTIvA &

AR305139

sotduwws euaydexol
. puR 801203y
:o«uuuu:oucousmaz

~ satdwes e3seM
oyuwbap syqelowaixy
uoyjeIjuaauc) ybIH

satdwes
o3seM ojuebig
a17IeToA T247T YOTH

£ eAoqy SV aaoqy 8V

{c) 8aoqy SY |aoqy 8Y
uoT3RVAFUIDUGY

yb6TH ‘®YpPaN aaoqy svY

TITPH-8T84TRUY YSIA

oyuebag 30 slep

I03 YoM 0Y UTYITM

JO judwWolwls pajerdwoa

(c) d70-¥dasn sysireuy

, , »2UWT]L DUTPTOH

J8uUFelU0D Teoy3dyeuy WnW§Xeq

a1dwes |

saydwes snoenbruoN puw snoanby 303 satboropoyiaH weaboad qel Joeajucd-vdasn buysn

aaoqy 8y aaoqy 8y |aoqy B8Y
Yaep .
‘D bap y ‘100D Tw 000t aAOqQY 8Y
Jauyl uolia]
23TYym ‘deo
Tw 02T auatidoadLiod
snoanbeuoy n-gnoanbeuoy
unjdes
pauyi-uoijay
‘deo moa08
iyaep Tw oy oy3serd oyrouayd
‘5 bap § ‘1000 -~ snoanby yowiq ‘9-snosnby
SWNTOA {TJ Jouyequo)d
aauye3uo) atduwesg

ISI'T ALXATYNY IIDUVI/ISIT ANNOJHOD JIADYVI FO sysiyeuy

9¢

HQNNEQ.H vd



. Lz
{£z03uaoqet ay3 je) 3djeces syduws jJO SWT] PAIVPTIPA »

{g) @aoqy SV sdep 92 aaoqy 8y sa0qy 8V Pa0qQyY SV

06/8 sysieuy
ojuebaoux

I03 Jaj3eM
:Odvduucﬂucs
#MO7T J0F YIAOM
Jo juawaljuels
d10-¥dasn

Isuty

Tw 0001 4 ‘des g ‘ar3aloq
- snoanby d- snoanby

t>Ha 03

(g) sfep 087 tonn - snoanby

UOT3VAJUIIVOY
~FITOH ‘TPOH-TITOH
{3dand) suwanjozuaqig
pajeutaoty24tod
{gaod) sugxoyqg
-d-ozuaqyqg
pajeutaoryasitod
Jo sysdieuy

303 YIA0M

jo juawajwis
d10-443sn

qurd [

() auoy T 0002 asoqy 8Y

£ AR305 140

bH 3deoxa JajuM
STU33H 19497 MO

(83add) suwanjyozuaqyig
pue (8gand)
suyxojg-d-ozuaqydg
pajeTutIOTYoLT0d

SWN {OA
. I8UTRIU0D

auequo)
atdwes

Ojuveid
asuyejuod
a1dwes

»ouil DUTPIOH
wnWXen

1wot3hTeuy

b ERE TR F |

umumEam snoanbeuoy pue snoanby 103 sajboropoyiay weaboid qe 3oeAJUOD-V4ISn buyspn

ISIT FALXTYNY IFDYVL/ISIT ANNOJIHOD IADUVL JO sysdteuy



"Ry

(X1o3waoqey ey3 Ju) djecex eyduws jo ewyl PaWPYIvA »

AR30S5 1L

(e) saoqy 8Y siep 9z eaoqy sY |aoqy BY aaoqy SY 6y
J8uTl
suatdiyzaltod
UuoFIVIJUIIUGD ‘deo oytouayd
TIT ‘eipaN sysiieue z0 Z€ j}de1q ‘e1330q
TITOH syshTeuy TI3un D Gap 30 ‘91’8’V seRTd JuTla
dtuebaouyx ‘oaoqy sy ¢ - snoanbeuoN snoanbevuopy - gnoanbeuopy
203 %I0M Iouil d
3o juswaje3ys Z2>ud 03 1w 0001 ‘dea g ‘a1330q
(c) d10-93a3asn siep 081 Eonlg - snoonby - snoanby 4 - snoanby bY. ydeoxe siw3lof
s1sdteur
(g} @aoqu SY skep 92 173un D 6ap ¢ asoqy sy eaoqV BY apyIontd
(g) eaoqy 8Y skep 1 z>ud o3 Yosiy aaaqy BY @aoqy BY usbo33IN TvIOL
" —
epT3Ine jo
a@ouasaxd uy Eooed
‘paziieue Tyun
o bap ¢ ‘1000
'Z1<nd o3 HoeN
*Tyn enpysaz uoyIVUTIOTYD !
371 pioe oyqIODIBE 03 etqeuswe
{c) aaoqy SY shep Z1 69°pg - snoanby 8aoqy 8Y aaoqy BY 1e303 ‘apiuediy
ujuvaio SWNTOA (T} Fauye]quog Tojoueied
Jsugeljuo]y feayadieuy WNWEXRH Jaute3uod atdues

- o1dums

se1duuvs snosnbvuoy puv snoanby xoj sajboyopoyisy weaxboad qe7g uouuuco&nt&mm: butspn
ISI7T SILTVNV IIDUVI/ISIT GNAOJHOD IADYVI jJo sysiTwuy
14 _



soyuebio
oTTI®TOA

ao3 a93ul
UoTIVIJUSDUCD
MOT 303 NIOM
30 jJudwajzelg

(c) d'10~¥d3sa

(e} sa0qy SY

sysdieuy

ojuebaoug

UOT3IVIJUADUCY

ybtH

03 HIAOM

3O Juswajuls

(€) 410-¥433sn

(€) aaoqy Sy
UfuvaTd

Jquye3uoy 1eoT34TRU
a1dwes

seo1dums snoanbvuoy pue snoanby 103 saybolopoylzan weaboad qeq IoeIjUOD-V43sn buysp

6t
{£z03w30qeY ay3 3®) 3djedex siduws Jo SWI3 PAIEPTI®A »
wn3ydes pauyl
folsluy -uoyzey des
2800°0 #3308 oy3seld
yaep ™ oY otrtouayd sojuevbap
skep ¢ ‘9 bap y ‘100n - snoanby  yowrq’p-snoandby STTIRIOA 19497 MmO
sdep 92 aAOqY SY @A0qQy BV saoqy SY 6y
Uy
suatiyjeitod
‘des oytouayd
sysiteue Z0 ZE youlq ‘ear3izoq
173un D bap a0 ‘91'g‘y sseYd JUTTL
aaoqy B8Y ¢ - snoanbeuoN snoanbruoyn - snoanbeuoy
dauTl d
Z>ud o3 Tw 0007 ‘deo g ‘a1330q by jdeoxe
sdiep 08T €oNH -~ snoanby - snoanby d - snoanby 8Te30H Teaw] YOIH
pazdfeue
T73aun D bap
¢ ‘1000 snoanbeuopn
8p1jIns jo
@ouasaad ug Egoen -
pazifeur [y13un
D bap ¢ ‘1000
*Zi<Hd o3 HoeN
+Zyo Tenprsax
3T ploe oyqaoosw
shep Y bg+g ~ enoanby aaoqy syY aa0qy Y apyuwid
SUNTO0A {T] Iauge3uod dojounlnd
wnwyxXeR J8uyejuod atdwes

1817 ALXTUNY JIFOUVI/ISIT ANNOJHOD IFOUVI JO STeireuy

.

-

AR305142

L d
4.,'



(¢) eaoqy SY
sjsdiieuy

oyuwbao a0z aajem
uEI3IVIJUIIU0Y

M0’} 303 JI0M
3o juswaje3s

(g) 410-va3asn

(c) aaoqy sy
UTuesTO TOPOUISH
aauyeluod TeofATeuy

o1dwes

(K103waoqet ey3 3v) adyesex etduws Jo BwWYl PIIVPTIvA »

AR305 143

yaep dep pauyq gojuebzo sgod
eaoqV sY ‘0 bap ¢ ‘1000 W 000T UOTJOl ‘O Jaquy  /EOPYOTIsad (2497 Mo
UOFJORIJXAD
30 a8
woz3 sfep Oy
- gysiieuy
- ghep
S UTYITM
pojaeals
8q 3Ishw
UOTIOVIFXD .
snonujjuod xxep deo pauyq soyuvbap ayylvioa
-~ uoyjoRI3IX3 ‘D bap ¥ ‘100D T@ Q00T UOYJalL ‘D Iaquy ~jwas [oaa7 Mo
paziieue
1¥3un 9 bep
¢ ‘700D snoanbrvuoN
epfITus jo
eouasaad uy tooen
‘pazAteue fyjun
o bap y ‘1000
'Zt<hd o3 HoeN
*T1o Tenpisaz
37 pyoe ojqaooase
skep ¢zt bg9-p - snoanby 8aoqy 8Y |aoqy 8Y apyuei)
»ouyl DUJPIOH GOj3eAxoBaid SWN{OA {T) Asuyejuog Tojoucte
wnwryxey z2UTRUOD ardwes

noﬁmEdm snoanbwuoN puw snoanby 103 sajbojopoyjzen weaboxd qel Joeajuod-vdasn butsn
ISIT JIXTVNV IIOHVL/ISIT GNNOJHOD IFOUVL Jo sysiyeuy

11

N
1



0¥Z8-SH/29
{0£08-09

{g-1

1oA ‘uoy3jpe

(s) PIE ‘9¥8-MS

(s) @A0qy 8¥

(s) - @AOqV 8BY

0vVZ8-SH/09
f0z08'st08

‘0108-29

ig-1

T0A ‘uoT3¥Po

{s) PIE ‘998-MS

1€

O bap ¢y ‘tood
eaoqy ®¥¢ ‘S-y Hd o3 3Isn{pv

0 bap ¢ ‘1002

410H °ouod sdoap

p /M paazasaadaad
TeTA VOA TW

0P 03 Iajsuvay puwe
a1duwes xTw Ayjuan
*€olslen

207/# paazasaxdaad
Jauyejuod

¥oA 1708 zo ¢
@aaoqy sy uy otdwes 30977100

D bap ¢ ‘1002 ‘TOH

S ‘uoj3oerToo erdues jo awf3y 3¢ suibeq swil GUTPICHs

91TIITUOTAIOV
pu®R uyadToIaY I03
sotdues pynbyg
- gotuebao

2a0qyY BY aaoqy SV 8TT3ICIOA
€10 tenpsaa

satdues pynbyg

- soyuebag

aaoqy 8y aaoqy 8y a113%10A

1o tenpisax ou
sotduws pynbyl
deo wnjdas pauly - sotuebao

0TopoY3d
Ted734TRUY

Jaujeluod
atdums

aaoqy sy *ouod sdoap ¢ 1w O uoyrzay ‘teta 9 arYIRIoONn
satdues ajsem
pa3va3uasuoc)
Z3UfT UOT393 - gayuebiag
sdep 1 auoN zo g fyanow apIm ‘o arTIRIOoA
ENTRY TN [T x8ufe3uod Jojoueaed

WNWTXeH Jauteizuod : a1dues

safdwes @3seMm pue ‘shoanbev-uoy ‘snoanby o3

SIIDOTOOHIIH 999-NS ¥aasn Buysp spunodwod DINWOYONI Puv DINVOHO jo 8TsATeuv

AR305 1LY

13



e (9)

0L06 0-T
toA ‘uotaype
(L) pag ‘9y8-MS

L906

‘9906‘5906

1O-1
. oA ‘uotajpe
(9) Pag ‘9pg-MS

0906 #2-1
10A ‘uoy3Tpe
PIE ‘9¥8-MS

8€06
‘9£06°SE06

$0-1

" ToA ‘uoT3ITp?
(9) Pag ‘9v8-MS

0928 ‘0vZ8-SH/09
{0208'S108

°0108-09

{8-1

oA ‘uoTaTpPe

(s) Pag ‘9v8-MS

sfep gz o bap

- POA29881d § 100D ‘TOH W §
say mag

-paaxasaadun D bap ¢ ‘t1o0d

z>hd o3 Yostu

skep gz ‘5 bep § ‘1000

- say

T UTYITM duop aq

paazasaazd 3,uwdo sysiieue 37

- skep gz 2>id o3 Yostu

paaxasaidun 20 IDH ‘jaep

- BIH T ‘D bap ¢ ‘1000

siep gz D bap p’1000
aaoqy sy

0 bap y 1000

*uoy3oe1roo etduvs jo awyl v suibeq swy3 BuypioHs

aTT T

(z1)
3371 T

(z1)
Tw 00T

(z1)
™ 00t

aswvaab

pue T1Y0

yanow oIqRI2A0DDI

epIM ‘Ltuo o @305

Ltuo o gtouayd
uoyjeutwejzuUod
otuebao
butanqyxjuod

ou st aiayl uoqaed

3ey3] paujwialap otyuebao

31-d pa1axajaad-o Te30L

9 ‘4 sajeyins

abpnis

sjuawypas/1yos

JBUFT uor3iey - Boyuebao

fyanow apim ‘o a113RvIoAN

J8uteluod
atdues

TeoT3ATRUY

wnwixey

J2UTRIUOY

sejduws @3sey puw ‘snoanbw-ucN ‘snoanby 103
SAID0TOCORLIIN 998-MS ¥dasn buysn spunodwop DINWDUONI pue DINVDHO JO STsATeuy

[4%4

a1dwes

AR305 |45

14



*uoj3o09T100 efdues jo awil 3¢ suybeq swyl HUTPIOHs

TSZ6 ‘1526

‘osz6 o-1

ToA ‘uot3jpa

(9) .PAE '9¥8-MS

0ozé {o-1
10A ‘uoy3Tpe
(9) P3E ‘9pg-NS

ZET6

'1e16 f0-1

TOA ‘uoy3fpa

(g) pPIE 9v8-MS

{1708 303

Pat3tpow)

() T°81v POUISH
TL06
{d-T 10A
‘uoyaypa
(L) pag .oqmuzm

€€

JIuFejzuod
s1dwes

Haoquaaqca

(zt)
siep gz O bap p ‘1000 39377 1 9 ‘q apyaIoTyd
poazesaad {3/1twm 2)
- skep gz ‘z>nd 03 Yos?y
paaaesaxdun ‘9 Hap p ‘100D {z1)
- 83y pg 2T T D ‘4 93RIJIN
sTejaw
Aawvay uy uybyy 3%
v1g3 ‘%10 Tenpysez
31 Eolslen (z1) wi03¥T0D
8y 9 ‘o bap ¢ ‘100D aIT 1 9 ‘d Te30L
siep ¢
1708 uy
auyTosey
skep gg
snoanby-uoN 20 ¢ suogqawooapiy
siep ¢ wnajoajad
snoanby o bap p ‘tTo0d I9ITT v 9 Te301
obpnis
ToH Z>Hd (z1) aoj aseaib
siep gz 0 bap ¢ ‘1000 . a93IT 1 pue YO
SUATOA §9) umﬂg
WRW§XeH Iauyejzuod a1dues

satdwes ajsem puw ‘snoanbev~-uoN ‘snosnby ao3
SAIDOIOUONIAN 998-M8 Wdasn Huysn spunodwod DINWOUONI Puw DINVDHO JO sysiieuy

AR305146

15



*uoy3zoairoo erdwvs jo swyl v sujbeq eswy3 HuTPIOHs

UOT3OBIIXAD
woxj siep op
- syskieuy 1o Tenpisaax ou
—————————— uoyteb ) goTdwes pyinby1l
skep z/tT ¢ ao Jautll uoijal/s - sotuebig
A -{g) eAoqy BY L UoFl3oRVIIXY o bap p ‘100D uotrteb 1 ‘zoque ‘9 B\Tqelorayxy
0LZ8-SR/D9
{0808-09 saydwes ajsem
ig-1 , PpajvIJIUIOUOD
10A ‘uoijlipe ) Jaull uotr3iaix/m - sotuebiao
(s) Pag ‘9v8-MS skep 1 D bep ¢ ‘100D Z0 g Yyanow 8pim ‘o erqeioealxy
bugtdwes
3e pajsabbns
sow 9 ‘z>Hd o3 €onn
*gow
9 ‘stsdjeue
91033q
say 91 3o
wnwiutw 203
pToy ‘z>ud
o3 Eonn
0ze6 {o-1 ‘skep 4y3tm qet
Toa ‘uoTaTpe S UTYITH qel e aaxssaxd Y49
(9) PaIc ‘9rg-Ms 03 33odsueag 0 bop p ‘1000 IITT T d 8gZ unipey
0 G (1) Jadjezuo) dajoueieq
Jauje3uod TeoT3LTRUY wnNWYXeW , dsuyejzuod aydwes
atdues

. goydures ajseM pue ‘snoanbe-uoN ‘snoanby 103
S3IO0TOCOHIIA 998-~-MS Y4IASN buysn spunodwo) DINVOHONI pue DINVDHO Jo sysiiwuy
14 : )

RR30514L7

16



. S€
*uoj3oeTT0o o1duws jo swy3 3w sujbaq ewj3l BUTPTOH

(vo)
e o
[T
o
™
86TL oz
‘L6TL ‘96TL =T
‘S6TL V-1
ToA ‘UoTITPd
{6) PIE ‘9v8-MS 83y pe 0 bap ¢ ‘100D w oov o ‘a IA 3D
LWL
oLyl iIN-T
ToA ‘uoTayPd (Te301)
(6) P3E ‘9v8-MS sdep gz z>Hd o3 EonH Tw oov 9 ‘a 6H
sojaes
000L V-1 By pue IA
T04A ‘uUot3Tpe 3D 3deoxe
(6) pag ‘9ve-mMs sow 9 Z>Hd o3 Eonp ™ 009 9 ‘aq STeJoH
sabpnis C~
SUBNTPeS/81TOS -~
" Jauyl uoyjar/sa - sotuwbao
(s) da0qy 8V sdep ¢1 0 bap ¢ 100D 2o g ‘Yanow apim ‘9D erqelzdRaIIXy
UoT3ORAIXS AN
woaj sdep Qo
- sysdyeuy o bop 10 tenpisex :
|||||||||| p 1ooo ‘uorteb uot1eb soydues pinby1 “
. skep aad €olgley Z/1 T o Jaujyl uoral/m -sotuebao
(s) @a0qQyY 8Y  ( UOTIORAIXF $0T Tw ¢ uorteb 1 , ‘aaque ‘9 elquioealxd
NR{TE ) i UIPIOH
JauTe3U0) Teo334TeUy WNWYXeR . I2dUTRIUOD . ardues

@1dwes .

satdues aj3sey puw ‘snoanbe-uoy ‘snoanby x03
SAIDOTOQOHIAN 9¥8-M8 Waasn buysn spunodwod DINVOMONI puv JINVOHO JO STsireuy

Ry



*uoy3007100 arduws jo ewyy v sujbaq ewy3 HUTPTOHs

AR30514L9

18

(83dod)
suvanjozuaqiqg
buytdwes pajeuy
3o siep ~I0TYyoitod
Sy UTYITM pue (8agod)
0828 paziteuw uyxoydg
~SH/09 fg-1 pue sfep Jautl ~d-ozuaqyg
ToA ‘uotitpe 0€ UTYITIM Yaep uotzel/m yanow pajeuy
(e) - pac ‘9ve~MS pajoeaxy - ‘> bep y ‘100D Juyd 1 8pTM Y3Im ‘9  -I0TYdAT0d
6<Hd
03 HO®N ‘srdures
0£06 {0-1 Tw 00T aed sjejaow
ToA ‘uot3Tpa sutz sdoap y ppe (z1)
(9) P3E ‘9v8-MS skep ‘> bap ¢ ‘100D 33377 1 9 ‘d sepy3Ins
des .
z206 aoedspeay pauyl 1y03/den (xo01)
‘0206 {0-1 ou ‘z>Hd pauyl uor3al 88pTIeH
1oA ‘uogjtpe o3 YosZy ‘yaep ‘g aaquy °wv3des oyuebao
(ot) P3E ‘9v8-MS siep L '3 63p ¢ ‘1000 fw 0SZ UuoT3al ’‘sieta ‘o Te30%
. B6TL'L6TL
‘96TL’S6TL uotIRUTIOTYD
-1 ¢tI<Hd 03 HOUN 03 erqeuawe
oA .:Oﬁudﬂm pPIowv O7qr008e 00.0 hwmucﬁ pue Tel303
{6) PIE ‘9V¥8-MS siep 1 ‘bop y ‘100D IO IIITT T 5 ‘q ‘eptuei

SUWn{OA

JauFeluod Teot3iTRUY
a1dues .

Jautezuod

satdues a38eM puw ‘snoanbe.-.uopy ‘snoanby 103
SAIDCIOAOBLAN 998-NS Wdasn Huisn spunoduwo) DINVOMONI Pu® DINWONO JO sfsiyeuy
9€ .

| .




aaoqy SV
8aoqy 8Y
aaoqy SY
eaoqy 8Y
|aoqy SY

(oz)

{s)

{oZ)

saoqy 8Y
aa0qQy SY

aa0qy SY

(8)

UTuea
Iauteluod
a1dues

€¥T ¥40 OF
saoqy SV
ndﬁ.njﬁthOQ
I¥T H30 OF
€¥1 440 OF
EvT/IPTUID0N

SAOqQy BV
ea0qQy BY

@aoqy 8y

saoqy BY
aaoqy SV
aaoqy SV

T¥yT ¥30 OF

OTOPOYISH
Teotakeuy

. o
uoj3oe11oo eyjdwes jo ’ v sujbeq swi3 BUTPTOH »

sanoy gy
yauow T
shep 1
saoqy SV
sanoy $z

siep gz

syjuow 9

shep y1

saoqy 8V
aAOqQY BY

PAoqY 8Y

sanoy Q¢

D bep y ‘100D
8UON

D bep v ‘100D
2a0qQY 8Y

o bep y ‘100D
SUON

{9z) e>Hd o3
€oNH *ouod

aaoqy 8BY

D bep p ‘1000

Tw 052
Tw 00t
Tw 00S
1@ 00T
esaoqy 8y

saoqy 8Y

Tw 001

™™ 001

aAaoqy sY sjuabe HuTwWRO
aAoqV SV epixontd
@AOqY 8Y aptuwid
aaoqV sY £374732npUc)
aaoqy 8Y 20700
a0qy¥ sY 8pFI0TYD
aA0qQY BV wnyoTed
aaoqy sV (og) so3seqsy

o‘d AITUTTONTV

STIVIAN OIXOINOR GNY SINVUNIHYINOD DINVOHONI

junoy @3vild

@a0qy 8Y aaoqy 8Y aaoqy SV ojydoajoaelzay
@a0qy BY aaoqy 8Y aaoqy 8y b CER I UEA TR
aaoqy BY aaoqy 8y aaoqy sSY SWIOFTTO2 Twodd
0 bap ¢ ‘100D
‘grezow Kaway
1/6w 10°0 <
37 Y1ad sST
W sZT/1w €°0
‘Z1o_tenpysex 33
tolsZeN 3800°0 ™ sZT 9'd SuI03TT0d TW30L
SINVNINVINOD XD0TOISOHIIN
UO| JvAIoBoid SUNTOA (Ir3aute3ucd FEVTT S {TTEU 5]
aaujejuod aydues

gardwes snoenby 103 (sejies 00§ BuTpniout) sayBOTOPOYIBH WIIVM ONINNINA Fdvs Huysn ejuvujwejuod jo sysiyeuy

AR305150

19



sy
8Y
8y
8y

8Y

aaoqy 8y
aaoqy 8Y
aaoqy 8y

eaoqy BY
o>03tpu¢

|AoqyY BY
aAoqy BY
aaoqy BY

aaoqy B8Y
{o2)

ugueaTd
IpuTe3zuod
e1dues

T 440

ov

EYT/TYTHIOON

ei0qQy

saoqy

eAOqQyY

aaoqy
aaoqy

eAOqY

eaoqy

€T ¥dD

IvT H30
-EPT ¥30

aAoqy

eAoqy
T ¥dd

8y
8y

sV

B8y
8y

sy

bl §

oy

ov
av

8y

TedTIA{RUY

cﬂ%&?a&%ﬁuogﬁau233o5u€€3=._w_momma

eaoqQy

oAa0qy
aaoqy

aa0qy

so3nuw

sanoy
shep

aaoqy

aaoqy

8y
B8Y
8y
8y

St

8v
8¢

8y

8y

siep ¢

sanoy
sanoy
Banoy

sdep
elep

ve

1 £4

8Y

vi
1:14

TPIOH

WNUTXCH

saoqy 8BY 1w 000T aAoqy BY aanjexadwag,
eaoqy ey ™ s 9'd nd
8aoqy sy "Kquo ‘o Tenpysax ‘euozg
eAoqy 8y aaoqy B8y apIXoTg dUTIOTYD
SUON mae 002 2a0qy 8Y TRNpPIEaX ‘BUTIOTYD
waz¢=n=<H=OD DINUOHONY XTAIVIGANHI JZTXTUNY
saoqy sy Tw 00T saoqy 8V £3¥pPIqang
aaoqy sy 1w 0% D’a ajejyns
|AOqy BY 1w oS Kiuo g ROITIS
(ss1) atqexa3rts
aAoqy By aaoqy 8Y aAoqy 8Y 1ejo3-anpysey
o
(sar) siqexa3Ty3 N
o bap ¢ ‘100D .Tw 001 @a0qy 8V ~UoN ‘anpysay
(paaa3T¥3un)
0 bap p ‘100D ™ 0§ 2'd ajeydsoydoy3ao
aaoqy sy 1w 002 Ltuo » I0p0
0 bap ¥ ‘1000 Tw 0§ @aoqy BY 83TIITN
Z>Hd o3
Yosly °ouopy . saoqy sy eAoqy 8Y pajeutIoTyo-UOU
0 bap ¢ ‘100D Tw 052 9'a pajeutIoOTYd
: 83ea3IN
Z JUOT3uAI9891g SUNTOA {TTaaufezuod sjuedjuequoy
Jauteauo) g1dwes

satdues snoanby uOuH.umdumn 905 buipniouy) soTHOTOPOYIOH HAIWM ONINNINA

8¢

Favs Suysn sjuvutwejuoy jo sysiiewuy

ERRTIPP 18" S



¢S1S0EHY )

€
P uoT3oeT10oo s1dues jo D a® supbeq swy3 BUTPIOH »

£¥T IO OF AOqyY 8Y 9A0qQY SY sAOqQV BY 2A0qQVY SY @30l ‘oul?

saoqy 8y |A0qQY BY aAoqy sy saoqy sY aaoqy s¥Y Te30l ‘wniTTeylL

T¥T ¥IO OF ®a0qQVY 8Y ®A0qV sY aa0qQVY 8Y aaoqy SV 1e30l ‘unypos

(te) ‘

eaoqy SY  EYT'TIYTHIOON eaoqy SV saoqy SV  9aoqV SV saoqy SY Te30l ‘I9ATTS

aapqV rc eaoqVy SY eaoqy 8y @aoqy sV aaoqy 8sY sa0qY SV w30l ‘unjusyes

@aoqy SV . saoqy Y syjuow 9 eAoqy SV aaoqV 8V aaoqy SY te301 ‘TONOIN

@aoqy SV T¥T ¥40 0V skep gz @aoqy Sy @aoqV 8V aaoqy 8Y =361 ‘Xanoxay

@a0qy 8Y €T ¥d0 OF eaoqy SV aaoqy 8Y aaoqy 8Y aaoqy 8Y 19301 ‘essusbuvy

da0qY 8SY 9T ¥3ID OY saoqy sV eaoqy sY @aoqy 8Y asoqy sY e300l ‘pwa]

@a0qy SV £¥T ¥dD OF aaoqy an. aaoqy Y  @aoqV SY aaoqu SV Te3ol ‘uoax

@a0qy 8Y €¥T ' TYTUIO0Y | 8aoqy sV aaoqy sy aaoqy sY {aoqy 8y Te301 ‘aaddod
@AOqy SV @aoqy 8V @aoqy 8Y aaoqy 8Y asoqy SY aaoqy 8Y Te301 ‘wnjwoxyd m

aaoqy m: @AoqV WY aaoqy 8V aaoqy sy aaoqy SV aa0qy B8Y Te301l ‘wunjupe)

@AOqY SV .@aoqQy SY aaoqy BY aaoqy sy aaoqy SV aaoqy svY Te30L ‘wnyiyiaeg

@a0qy 8Y @aoqy SV aa0qy SY aaoqy 8Y aaoqy BY aaoqy sy 1e305 ‘wnjxeg

eaoqy BY @aoqy nc. aaoqy sy aaoqy sy @aoqy 8y aaoqy 8Y 1e301 ‘ojuasay .\
saoqy Sy TvT 440 OF aroqy eV aaoqy sy aaoqy BY aaoqv sY 1e30l ‘KAucwyjuy
(6} EVYT ddD OF syjuow 9  z>Hd o3 foNH Suod Tw 0OT 9'a ®301 ‘wnujwnIV

(9Z)STYITH DIX0X ‘SINUNIWVINOD DINVDUONI

OPOYISH oWyl DUTPIOH SWNTOA {TT3ouTe3ucd sjueuTweIua)
JauFelzuod Teo13L[RuUy wnTXeq IauTe3uod atdwesg
a1dues

satdues snoanby Joj (se13as 005 Buypniouy) sajboropoylan UAIVM ONINNING Fdvs buysp sjusuiuRluod jo eysdteuy

B R N S T L LA R LN w o s el



eaoqy Sy

eAoqy BY

oAOqY BY

(v)

(s2)

ujueeld

aaufeaue)

o1duwes

2°20S PoylIeH
IvT 4ao0 oy

1°C0S PoulesyH
T 43D oY

eaoqy SY

C°T0S POYISH
T°T0S POY3lsnH
9T 830 oY

4605-9THS

STVT ¥4 O

¥605-9THS
YT HJD OV

ofopoy3e
Teo13iTRUy

uojjoeiios eijduws jo Wiy v suybeq swyl GUTPIOH »

eaoqy 8Y

siep ¥t

sjsiyeuw
az0308q
skep L pioH

skep 1

siep o¢
i8TsdAjeue
shep ¢
itioT3oeagxa

sliep op
s81sdAfeuw

sfep 31
11 63 FRTF EVE]

TPTOH
wunwtxXeH

AR305153

spunodwo)
. oyuebap
aaoqQy 8Y aaoqy 8y saoqy sy a1y3eTOoA
wn3ydos 8UOODYITH .
astsifeur Ty3un pase3-Jald spunodwop ojuwbao
0 bep p ‘1000 W 02T ‘gruta pajvusborey
szm.Ou T0H T:1 - W O dueo maaos aTyIwIoA
juabe
buyonpaz oN Tetjuajod wnwyxew
o bap sz v oy saoqy svY sauvyjswoTeyYTay
aauty deo ejdes
QuooI1is paoe3s
2313 1ne (z°10S) uoqredoxonyy
wunypos 10 W oY =341d Yy3Itm
tolslen (1°108) dea mazos (H1L) te303
Tw op/bw g-5°2 ™ sz moxzeu 'y ~-gaueyjawo TRy TIy
aaoqy By aaoqy sy sd&xouaydoxo1yd
uo§3OVT 00 deo
Jaj33w gusv poutl uolIal suoqIeo0apiy
o bap p 3w 1oon 20 1y03 ‘D pajeutIOTYD
_ SH/2D ONIGNTOXA ‘SINVNINVINOGD DINVOUO
Y ECTSELERE | SWATOA {fTXatujequoy sjuedyueJuoI
Jsuyejzuo) atdueg

soTdues snoonby J03 (wetaes 005 butpniouy) seyboropoylIdH YIIVM ONIANING I4vs Buysp sjuvujweijuod jo sysiyTwuy

ov

22



L0S POYIBH-ID

(e2) I¥T ¥4D 0F

905 POY3IaH

I$T HdD OV

S0S POY3IaH

(v1) IPT 40 OF

v0S PoylIeH

daoqy BY TPT YO OF

T°€0S POY3ISH

(v) VT ¥4O OF

: OpoY3aH

aaufeizue) Teo13ATRuUy
e1dues

uoj3oe(1oo eTduws jo -’v 3w suybeq swy3 OUTPICH »

(sz)suwy3 buptOoy
IPwI3xa Aep »1
ishep
sojnqaajy
*gpiwwuoad
uoulzeyIp
‘gpIx03J N8
uojo3zInNsIp
1uoyjowIxX3

(gz)edep ¢t
sysieue
uoy§3oRIIXD
ou JI

slep O¥
iTsATe0yY
8kep ¢
siotIoeazxnd
aoryoe3ydoH JI

sdep gz

WRWTXRH

UOTIOVIAJXNS Tr3Uun
6T woaz Aeme
o bap ¥y 1000
Z10 tenpysex 3y
tolslen

bu og

‘q/bu o1 JO
u:Oa&ﬂN&:QO:OU
@onpoad o3 1obu

paziteur Ty3uUn
o bap v ‘100D
‘(tw/6 %0°0)
€olslen n L 30
€olsley bu ¢

Z>Hd o3 T0H 13T
¢1o yenpysaa 3y
tolslen 380°0
o2 bap y 1000

sTs8A{RuUR Ty3un
o bap ¢ ‘1000
Z>Hd 03 TOH T:1

Jauteljuod

3ybjuasao
Touvyjaw

YRpIM pajovaixa
uoqawpoaonty-3Ald
Y3Ts pautl

sdeo maaos
‘guotqenpeab/s

29377-1 @3uwdy 180308

aaoqy BY aaoqy 8Y

Tw o¥ aaoqy 8Y
unjdes
SUODTTTI8 paoey
q31ld ‘sTeTa

1w 0ZT-0¥ deo maxos

AR30515k

#9pTOTINad
bujuywzuod
~snaoydsoyqg
puw -uaboazN

ejeTRyjyd
(t&xaytiy3za) z-1a
ajedipw
(t&xaytiyje)z-ya

(sxoTyooay)
s3jonpoad €24
TR TOINNOD

pu®R B83pTIFILAg
apy1Teyourwbag

dosa/aa3

spunodwod aFuebao
pejvanjesun puw
o73eWoayY 8[JIVIOA

euTejuod
a1dues

SIUCUTWESUC)

gserdwes snoanby 303 (sayaes 0§ Hujpniouy) 897HOTOPOYIBH YALVM ONINNIUG IJIVS buyspn sjuvuIweUOD JO -qnaﬁlca

23




uoj3oar1od erdwes jo ewyl ¢ suybeq ewyy HUTPTOH &

., : w0
a )
a@»@%ﬁ —_
A\ . wn
1°05S POUIBH o
1055 POY3IH
IvT ¥do ov suaakd(e)ozuag {?
) o
6vS POUIaH . T
TPT ¥dD OV 3enbyq
8vS POYIBH
TV 3D ov TTey30pug
LYS POY3ISH
IPT HID Ov a3vydsoydLto
D bep p “To0d
210 tenpysax 33
E€oCsCey Bu Qg auoDTTI8
. *a33jnq pioe paosez-aldd sajrueqaIv)
1°1ES POYISH 973@5woz0TYyd0UcW Yitm s8TelA sawjxotioweqard
L) ¥t ¥IO oV skep gz w g1 w 09 deo maxos ‘9 TA4y3aH-N
siep gz
t{878Ateuy
1°STS POYIaH siep ¢ %o yenprsax 3y . 8pyov
(g2) IPT ¥3D ov sUoT3oeaxa €olsten bu 08 anoqy 8Y @aoqy BY Axouayd pajeruTIOTYD
(8z) siep o¢ N
18TeA{EUY
VB80S POYISH slep (
(g2) IvT HID OV sUoTyovagxy o bap p ‘100D aaoqy 8y aaoqy Sy {butuaaans) sgod
uoy3zoRIIX TIUN 3ybyuxaao .
o bap ¢ ‘100D Toueyjauw !
*a3nuTW Yy3Tm DPajoexlxa
{gz)uotjoeagyxa T 203 Atsnoxobta uoqaedoazonyI-FILd
zo3jpw sdep p1 ajeys pue af3joq Y3tm pautry
seysiteuy Teas °1/buw ot sdeo maaos
80S POYON slep ( 30 uOT3RIJUBOUOD ‘guotjenpeab/m sapyoTIsad
(e2) TPT ¥40 ov tuog3zoeazxg @onpoad o3 106H . 32TT-T ®3ed}1F8O0I0g P@3vuUTIOTYD
O1OPOUJOR UTPLOH DU 10A, {Ty3sute3uo) sjueujweluoy
IauTe3uod teot3kieuy WNWIXeH Jauyelzuod atdwes
atdues

noansdwusomsvtuOu .noquvn oomo=ﬁv=uu=qvno~oo~ovo:uw=uua<3QZuuzuznuutmm:anaau:c:«Edu=OUuqunh~c=¢
: (44 _ ‘

. '




saoqVy #V
@aoqy SY
saoqy BY
eaoqy #Y
eAOqQY SY
sAOQY SY

aaoqy SY

I¥T 430 OF

0°¢ ‘a9
¥ STS-SR/D9
(91) T¥T ¥dd ov

Z°¥TS-SH/09
T°¥ZS~SH/09
(v) I$T ¥d0 oY

£1S POYIaH

9T ¥3D oY

£°10S (WIS) SH/09
€°T05 SKH/09
(v) IPT 440 Ov

utueard TOPOUIaH
Jauyezuod Teo13ATRUY
a1dweg

uoj3oeTiod aydwes jo oﬂ‘ﬁ sujbeq awi3 HUTPTCH

8a0qV SV
¢ Hd o3 TOH duod
aaoqy sy¥
eAoqy BV
aA0qQy 8V
asoqy 8y
eaoqy Sy

Z ud o3 TOH
2o €oNH °ouod

@AOqQV SV
eAoOqY SY
aAoqy sV
saoqy SV
aaoqy SV
aaoqy sV

@a0qY 8Y

9'd

LET-WnT8aD
yET-uN}RD
90T-wnyuayInY
gzz-wnipey
9zz-wnipwy
T®303-unIpey

06’68 wnyjuoals

viag 3 ewydiv ssoxy

$3GI'IONHOIAVY GNY XIIAIIOVOIQWH ‘SINVNINVINOD XUISIWIHOOIOWM

z>Hd o3 TOHN 9
po3suiaoryoun JY¥
23v3INSOTYI

siep Ot wnypos ao
TRIBA(RUY @37uasae wnypos sdeo maxos
sdep ( bu g5-0v 3aenb 1 pauyT-uor3al spunodwo)
tGeT3oeaIxd {10 1enpysax 3y a0 -1 aaque ‘p oyuebao
2 bap ¢ ‘TTTYD spunodwod
u gz/doap ayuebag
shep p1 z> ud o3 ToH 13T TW 0ZI-09 aaoqy 8Y aTqeabang
(ugxo1q)
aaol-8*L‘e‘T
a313Ine wnydas suU0OYTTS
wnipos 10 paose3 uotial
sdep 91 €olslen Bu oF 1w 2 deo ma308 ‘9  gauRyBWOTRYTIL
SH/OD ‘SINVNINVINGD DINVONO
i UV EETER K SWN{OA (TrXsttequod B3uediue3uoy
WNWYXeH JZaufejuod ardwes

gordwes snoanby 103 (s8ajaas 00S HUTPNTOUT) 3T60TOPOYISR WAIWA ONINNING Idvs Duysg sjuvurwwlucd jo sysi1euy

AR305156

25



uoy3oafioos erdwes jo ewfl v suybeq ewyl GUTPIOH «

unidas
8T3L °*O°VY'L°N . paut{-uorjal
£THT UCN €2 o bap p ‘100D H3m 9 uopey
YAIVYM ONIJNNINA NI NOoawd
aaoqy 8Y 2a0qy 8Y aaoqy 8y BI33TWWI® uoj0Ygd
T Hd o3 TOH 0
saoqy BY €oNl *ouo) 0'g wnjuean
aaoqy 8sY ﬂ aAOqQyY BY T3] wny3Tal
aa0qyY BY SUON ®aoqy 8Y I€T-auypol
z Hd o3 ToH
TPT Y30 oV a0 EonH *ouc) 9'd 09-312q0d
Topoyjle UTPIOH mawwo> {TT3suTejuc) 8juedjuejuoy
Jautejzuod TeoT3ATeuy W XeH Jaureluod etdues

a1dwes

satdwes snoenby 203 (meyaes (05 Buypniout) seTbHoTOPOYIBH UAIVM DNINNING Fdvws Dutsn

144

sjuvuTwejuo) jo sysiywuy

AR305157

\O
N



o0

Sy L

uoJ308T100 e7duvs JO SWI} J® suybeq swyy BUTPTOHs m

(Saoa) me
puswap uabixo

aa0qQy sy saoqy Sy sanoy g¥ D bap y 100D ™ 000T saoqy sY .nuu._“E@:ooannnnM

z>hd o3 Yosth

aaoqy sy 8a0qQyY 8Y siep gz ‘9 bep ¥ ‘100D 1w 00V aaoqy SY (N se) wiuouxwy
aaoqy sy , aaoqy 8y A0y 8Y da0qyY Y AOqQyY BY aaoqy SY L3TurTeyIV
{ozZ) .£°9€T ¥ID OF siep 1 D bap ¥ ‘100D 1w 00T @a0qy SV L31PTOV

SANVHIAd ARV SINIATUINN ‘SUIIINVIVE DINVOUONI

27

EscujbnYev
@aoqy SY 33 €TZ6 LINWS eaoqy sy aaoqy &Y aaoqy sy |Aoqy 8Y Bvuowopneng
Juno) ej3eld
aaoqy BY aiDi8ST1Z6 LIWS @aoqy 8y aaoqy 8¥ 8aoqy SBY saoqy SY asy1ydoajoaajey
aaoqy 8Y D!8 0€Z6 LIMS saoqy 8Y aaoqy sy 8aoqy B8Y aaoqy SY Jo00%0303uUg
aaoqy SY aaoqy 8Y aaoqy sy aaoqy 8vY aaoqy sy @aoqy sY Too0003daa3s Teoey
juasaad aujaoyo
aaoqy SV |aoqy sy |a0N S8Y aaoqy 8Y aaaqy sy aaoqy SV {1e303) waozytod
aaoqy sy oa0qy 8BY a2a0qy 8Y aaoqy 8y aaoqy BY aaoqy sy {1e303) wioz¥Y0d

, y:mawum!_«uodao
aaoqy sY aaoqy 8Y @aoqy BY aaoqy sy aaoqy 8y eaoqy BY {1eca3) wio3lji0d
C1o tenpyssx 3T
€olslen %800°0
(g) €°9€T ¥dO OV ganoy 9 ‘D bap ¢ ‘100D Tw SZT 9'd (1e2a3) waoz§100

SHALINVIVL "TWOIDOI01IQ

bujues1d AboTopoyIoH »OW : SWN[OA Uuyejuo) dojouete
aauFelzuc) 1vot3iTRuy wnyxey . Jauyejuod aydues
a1dwes

satduws YATVMIAISYM 303 sayboyopoylron (SaAdrLN) $IAIN IOV NIATIVM NVATO Duisn saajaweaed jo sysieuy



Ty
ek

St
N t6)
@AOqy BY

.@Aoqy SV

vaoqy BY

saoqy 8Y

sAoqyY 8Y
aaoqy 8V

aaoqy 8y

QACqY BY

aaoqy
@aoqy

aaoqy

0>°n.~‘

aaoqy

@a0qy
eaoqy
eaoqy

eaoqy

aAOqyY
aAOqY
£°9€T ¥4iD

£°9€T ¥3IO

sy

8N

8Y

8Y

Ld

8Y
8y

8N

sy

U‘,

8Y
oy
oy

uoy3joerToo etdues jo swyl v sufbaq swyl HUTPTOHs

sy3uow 9

skep g2z

sy3juouw 9

sdep gz

aaoqy 8Y

(zz)sanoy pz
Jueseid SpiIine
sdep py

juesqe opi3ine

sanoy gy

aaoqy sy

sfep gz

sanoy gy
sy3uow 9
skep g2

syjuouw 9

Z>ud o3 €onn

Z>Hd o3 YosiH
‘0 bop p ‘100D

Z>Hd o3 YostH
¢z>Hd o3 €oNH

paxinbay auopN

anoqy sY
1o tenpysax

3¥ pyoe
otqaoose bHg-Q

Zi<Hd o3 HoeN
‘9 bep p ‘700D
o bap ¢ ‘1ood
paatnbay auoN

z>Hd o3 Yosh
‘D bap p ‘100D

0 bap ¢ ‘100D
z>ud o3 tonn
paatnbay auopn

z>Hd o3 EonH

@ 00T

™ 00S

W o0t

™ 00¢

saoqy BY

W 00S
Tw 0s

aao0qy B8Y

Tw 0Ss

™ 0001
w 001
w001

Tw 00t

®a0qQY 8Y

@A0qQyY BY

sA0qQyY BY

aaoqy B8y
aAOqQy 8BY

eaoqy BY

‘oA0qY BY

aaoqy BY

da0qQy BY

uaboaztu Tyepiol

159

1v303-unysaubey

(N s%) Te303-

o
™
o

[ =

{e303-883UpIel

1e303-9pFanoTd

UoTIRUTIOIYD 03
aTqeuawe sptuei)

1e303-aptuvid
010D
eptTIoTYI
 (ao)
purwap uabixo
TeayWway)
{Saogd)

purwap uabixo
TeoTwayoso1q

snoaoseuoqae)d
Tejo3-untoTed
epywoxg

1ejo3-uoxoyg

I8uteljuod
aydueg

O[OPOYIH
Teot3hTRUy

UTPTOH

wnwyxXeR

9¢v

SWN{OA

A3UTRJIUOD

Tojoueaed

sojduws YAIVMILSYM J0J SoTHOTOPOYIPR (SAAACLN) SIAAAN IOV YILVM NV buysp sasjaweaed jo sysiieuy

28



AR305160

’ Ly
uoF3deTT02 ordues jo swj3 jw suibeq awyy BUTPTOHs
{oz) saoqy sy siep ¢ o bap y ‘100D @Aoqy 8Y |A0qyY S¥Y 1ej03-anpisey
(6) @aoq SV syjuow 9 Z>nd o3 Eond W 00T o'd 1®303-wnysse30d
z>ud o3 Yosh
@aoqy 8V aaoqu ¥ siep g2 ‘9 bap y ‘100D ™ 0S 5'a Te303-snaoydsoyq
. { {vyusuwats)
8A0qY BY aaoqy Sy sanoy gy o bap p *1o0d 1w 0§ aaoqy sV snaoydsoyg
z>ud o3 Vosth
@aoqy SV ®aoqy SV siep 8z ‘5 bap p ‘1000 Tw 00S Ltuo o sTouayq
jyIep uy 81038 pue do3 puwe {zaTuIMm)
@AOqQY SV aaoqy 8y sanoy g pur @378 uo x4 iw Qo¢ 813309 ‘9 paAaTossTp-uabixg
o bap p ‘1000 (qd se)
@A0qQy 8Y saoqy 8Y ganoy gy ‘Arojeypaumy 2937174 1w 0§ aaoqy SY e3eydsoydoyzao
(62) (n sw)
uaboxyyu oTuURbIO
(ool) 1e303-
@A0qVY BY aaoqy 8y aaoqy sy aaoqy 8y Tw s2 o‘d uoqaed ajuebio
ganoy peZ
wnajoajzad-uou Z>hd oy
sdep ¢ Yos®y ao 10H 8TqwI240993 P30~
eaoqy 8Y aaoqy 8y paseq wnatoajzad ‘3 bap ¢ ‘100D Tw 0001 o aseaxb pue 110
Saoqy 8y @a0qy 8Y sanoy gy o bap ¢ ‘1000 1w 0S eaoqy sy {§y se) 3a3T13TN
z>ud o3 Yosth (N s@)
{o2) €°9€T 440 OF shep g2 D bap § ‘fo0d 1w QOT 9'dg 9373 TU-33RATN
(oz) €°9€T ¥ID OV sanoy gy o bep ¢ ‘1000 1w 00T 9‘d (N se) a3eazN
UTPIOH HUU&E“H”N
aJUFLIUO0D Teoy3ATRUY wnWYXeH Jautejuod atdues
a1dues

sa1duRs NITVMIISYM I0J 8976OTOPOYISH (SIAArLN) SIAAAN IOV WITVM NVATO buisn saajsumeaed 30 sysdreuy

29



(oz)
aa0qy B8svY

aaAoqy BY

aAoqy BY

eaoqy BY

(oz)
eA0Oqy BY
aaoqy BY
aaoqy m%
oAoqy BY

aaoqy 8y

Jaugelzuod
o1dues

€°9¢€T ¥4I OY
g 0SSS-LINS
®AOqY SY

8AOqY BY
sAoqy SY

8aoqy BY
aaoqy BY
€°9€T ¥34O OF
0!8 02SZT-LIKS
eAoqy SY
8aoqy SY

saoqy By

€°9ET ¥JD OV

OpPOUIoN
Teoy3hTRUY

sanoy gy
sfep 87

sxnoy gy

slep ¢

aAoqy BY

siep 8z
sy3juou 9
sdep g2z
siep 8z

sfep ¢

ganoy gp

aaoqy SY

uoy309110> etduws Jo awyl 3w suybaq swyy HUTPTIOHs

D bap ¢ ‘1000 Tw 00T 0'q L3tprqang
o bep ¢y ‘100D W 0§ 9'd utubyY pue ujuue]
o bap ¢ ‘100D w 052 eAoqV SY gjuwor3ang
6<Hd 03 HoeN
sn1d ajejaow
Juyz ppe
‘D bap ¥ ‘100D ™ 00§ eAoqy 8Y (s se) 8py3ing
aaoqy sy 1w oS aA0qQY BY (Yos sv) ejeyIns
a|avuwvIoNpuod
D bap ¥ ‘1000 Tw 00T aaoqy sy oy73100ds
Z>Hd o3 Eonn w 00T 9'd 1e303-uny§pos
D bap p ‘100D W 0S d pPaATOSETP-BOTTTS .
eaoqy sY 1w oot ) K3tuytes
aaoqy 8Y 1w 001 aaoqy sy 8173eTO0A-BNPTEDY
aaoqy sy w 000t aaoqy sy aTqeaT3398-onpTBoY
(ss1) a1qexa3zTT3
aaoqy sy aaoqy sY aaoqy 8¢ -uou ‘snpysay
< (saxr)
D bap p ‘100D Tw 00T 9’d a[qeaal1¥J-2npyesy
Z JUOTJUATOE9Ad “auIn[OA {Tyaeutequo) dojoweded
Jautejzuod atdues

soTdwes YIIVMALSYM 203 sayboropoyjel (SIAACLN) SAAAN IOV MIATVM NVITO Buisn saajsweaed jo sysiyeuy

8d

AR305161

30



67
" uoj3oe1iod erduws jo swi3l 3¢ sujbaq ewyy HuTpTOHs

eaoqy SV © oaoqy sY ®aoqy SY Pa0qy SV Qa0qV SY aaoqy SY Tw303-3addod
9a0qY 8V 2A0QY SY aa0qy SV saoqy SV saoqy SV asoqy sV 1®303-37%qOD
Pa0qQY 8Y @aoqy sy syjuouw 9 Zz>ud o3 €onn w 00T @aoqy 8V 19303-UNTWOIYD
. . paAalossip-

eaoqy 8V @a0qY SY sanoy e 0 bap y ‘1000 w 002 aaoqV BY IA wnjwoayd
sAOqY SY - saoqy SY @aoqy SY aaoqy 8Y aaoqy SV saoqy SY 1¥303-unjwped
®Aaoqy SV 9ao0qy 8y vaoqy SV aaoqy 8Y esoqy SY aaoqy 8Y Te303-~-uny11izeq
@aoqy SY eaoqyY SY 8aoqy BY eaoqV 8y aaoqy SV aaoqy sy 1e303-wnjaed
@a0qy SY eaoqy SY saoqy SY aa0qV SY saoqy SY aaoqy 9V 1Rv303-0FUa8aY
@aoqy SV @aoqy sY eaoqy SY . aaoqy 8y aaoqy 8y 02.54 sY 1e303~-Auocwyjuy
{6) @Aoqy 8y syjuow 9 z>ud o3 Eonn Tw 001 5'd Te3o03-wnuTunNIyY

STVIAW DIXOL ‘SYILINVHVA DINVOYONIL

aa0qy 8y asoqy sy asoqy sy auoy 1w 000T aaoqy sy sxnjexadwayl,

eaoqy SY . sa0qy SY 8aoqy 8Y 8uoN 1w 0S aaoqy s¥Y . {Eos s®) @3713InNS
dog puwe (aqoad)

|aoqy SY ®aoqy 8y aaoqy sV SUON Tw 00€ atazoqg ‘9 peatossip-uabixo

a0qY SN ®A0qQyY 8Y aaoqy 8y BuUoN Tw sZ aaoqy BY {nHd) uoy usboapiy
A1ejeypauuty Tenpisax

(02) £°9€T ¥ID OV azd1euy auoN Tw go¢ 9‘d Te303-8UTIOTYD

SUITIWYAVA DINVOUONI ’(SIFINNIH ST>) XTIIVIGAWWI ITXTVNVY

opoy3a i w,qmucou um.MMuE.mudN
IaUTRIU0D TeoT3iTRUY wnwyxeR Jauje3uod ardwes
atduws

goTduws NAIVMIISUN 307 83760TOPOY3IaN (SAAALN) SAAAN IOV HILVM NVI'D Huisn siajsuweaed jo syskieuy

AR305162

31



uof3oat10d atdwes jo swyl v sujbaq ewyl HUIPTOHs

32

eAoqy BY vAOqY BV oaoqy BY aaoqy B8Y |aoqy BY aaoqy OV Te303-WATPRURACY)
aaoqy BY " oaoqy BY aaoqy 8Y aaoqy sy aaoqy sy aaoqy 8Y choule....m:uuuar‘m
aaoqy BY saoqy 8Y aaoqy 8Y aaoqy 8y aaoqy sy aaoqy 8y .nmuoulc.m.nmnmw
@A0qY BY ea0qy BY aaoqy ey .aAoqyY 8Y aaoqy sy oaoqy BY Te303-unyTIRYL m
eAOqy sy aAoqy BY | 8AoqY 8BY aaoqy sY aaoqy sy aaoqy 8Y 12303-33ATTIS «I
saoqy 8Y saoqy @Y , aaoqy 8y aaoqy By sAOQY BY @Aoqy BY 18303-UNTUITOS
aaoqy BY aaoqyY BY , eaoqy SBY aaoqy sy aaoqy sy aaoqy 8y Tejo3-unjuayyny
aAoqy BY aaoqy BY aaoqv sY aaoqu 8Y da0qy 8Y aaoqy 8Y Te303-wnypoyy
eaoqy ‘SY eaoqy B8Y eaoqy BY saoqy SBY aa0qy SY aaoqy 8Y Tej03-wnuy3IeRld
aAoqyY BY aaoqy By aaoqy S8Y aaoqy 8svY aaoqy sy : aaoqy BY 1ej03-wntpeITed
_ m,>on¢ BY aaoqy BY eaoqy BY aaoqy 8y aaoqy sy aaoqy 8Y Tejo3-wunjwso
aaoqy By .m>oa¢ sy aaoqy BY aaoqy sy m>on<. B8Y aaoqy SY 19303-T3a}OTN
@aOqY BY . onoqy By - BYjuocw 9 aaoqy BY aaoqy sV aaoqy BY 1e3j03-wnuapqAToH
aaoqy u.t eaoqy 8y siep ge z>ud o3 Eoni aaoqy sy aaoqy 8y 1e303-LaNn030H
aaoqy sy saoqy 8Y aaoqy sy aaoqy sy aaoqy sy aaoqy 8Y 1e3j03-asauebuey
anoqy BY - aaoqy ‘nt ) 8aoqy BY aaoqy sy aaoqy BY eaoqy BY Tej03-peo]
aaoqy 8y 8aoqy BY aAoqy BY aaoqy 8Y aaoqy sy aaoqy 8y 1ej03-uoxy “
(6) €°9€T ¥IO OF syjuou 9 z>Hd 03 tond Tw 00T 9'a Te3jo3-wnypyII
{6) £°9€T 44O OF syjuow 9 , z>ud o3 EonH 1w 00T 2'q 1e303-pP109
ujuesaln ofopoy3e ~——SWATOA Touje3000 , Aojoweaed
Jauyejuo) Teotadeuy WNWXeR Jautejuod a1duwes

a1dwes

- sordwes WAIYMIAISUM 103 S9160TOPOYIeH (SIAArN) SIAAAN IOV HILVM NVTID Buysn sasjsueavd jo sysiieuy
0s




@a0qV SV

aaoqy Y

aaoqy BY

)

(6)

Ujueato
asuyejuod
atdwes

¥09-29
£°9ET udO OF

€£09-09
€°9ET ¥d0 OV

¢09-29
€°9€T1 dd0. OV

€°9ET ¥dD OV

£°9€T ¥d4D OV

GpoyIoH
TeoTIATRUY

soTdwes YIALYMILSWM 03 sejboropoylal (SIAACLN) SIAAN IOV YIAIVM NVIDD

e g
18 Ve
uojaoer(os ordues jo ewi3 je sutbeq swil BUTPTOHs —
Lo
Q
(@ay80a300 o)
jou atdues [0
37 1703 =
a0) uot3al
yatA pautl
UOT3ORAFAD 1o 1enpIsaa deo moaos
ao3zge skep Ov 371 Cofsten 43yb¥T woay
UOT3oRIIXD $800°0 3aenb 1 3o0930ad ao
T¥3un sdep ¢ ‘9 bap ¢y ‘1000 Z23IT T sse(b Joque stouayq.
skep ¥1
uyajozow
303 30U 30
quauisnipe uyatoaow 103
Hd y3Is pezAteue satdwes
{edep ¢ 37 TOH 13T
juaw3sn{pe yaim s-v Hd
Hd ou yagm C1o_Tenpysal 3y
uyatoaow €oZsCeN %800°0 a1Ta3tuoTA30V
a03 sarduwes ¢ty bap p ‘100D aaoqy SV¢ aaoqy sY UuTaToIdY
slep p1 z Hd o3 TOH 131 N
TOH U3ta C1o_tenpisal 371 suoqaesoapiy
shep L tolsteN 3800°0 oyawwoae
10H 3INOYATM ‘9 bap ¢ ‘100D aaoqy 64 aaoqy svY atqeabang
wnjdas auodITTs8
paoe3j-uol3jal
1o tenpisax 3% afoy I@23uad
109-09 tolsCen 3800°0 aabawy y3yn deo maaos suoqaeoorey !
shep ¥1 ‘o bap ¢ ‘1000 10 TW ST Tet1a ‘D o1quabang
SH/9D BNIAN'IOXA IgUALIANAYD DINUDAO
syjuow 9 z>Hd o3 EonH Tw 00T o'd 1®303-0U1Z
»ouwil DUTPIOH (ZJuo{aeadasald SWN{OA {TJasute3uod Jojouvaed
WNWTXeR Jaute3zuoc) atdwes

buysn saejpweawd 3Jo syeiteuy




saoqy 8Y

eAOqy BY

aAOqY SY

, aaoqy BY

609-09
€°9€T ¥ID OF

809-09
€°9ET ¥3IO OF

L09-00
€°9€T ¥ID OY

909-39
€°9€T ud0 oY

$09-01dH
£°9ET ¥40 OF

uoj3oeTiod efdwes jo swil v suybaq swyl HUTPTIOHs

uoFIoOVIIAND
aajje sdep op
uoT3oRIIND
T¥3un skep ¢

uoj3oRIINe
asaze siep o
quawjsn{pe pd
Yyays shep ¢
guawjzsni{pe yd
o/m sanay gL
uojloeaIxy

Z1o Tenpysax
31 Eolslen
1800°0 Yaep

‘5 bap § ‘100D

Z1o_tenpysea 3%
tolsten 3800°0
*paujuaalzap

eq o3 utapte

3T 6-5 Hd 03
YosCu/Hoen

O bap p ‘100D

ot-¢ ud
03 Yosiy ao Hoen

sujwetiusydyiposoajzju-N

sAOqQY BY

uoy3oeIJXI
ae3je sdep op
uoTIoRIAJXD
TTaun sfep ¢

aaaydsowqe
{(ovx3 juepixo)
339Uy Iapun

- paao3s 3y
uofjoeazxa
aajje

slep ¢
sysiteuy

skep ¢
uojloealxy

UTPTOH

30 UOT3IVUTWIIRBP I0J

1o tenpysaa 371
tolsten 3800°0
%aep uf aio3s
‘o bep ¢ ‘1002

0 bap p ‘to0d

20 ~/+ 0°b

03 Hd:quasaad
aq o3 A1ay1Y

81 aujzeapiy
TAuaydtp-g’t 37
t-z ud o3 YostH
JyIxep uy aiols
¢1o_tenpysaa 371
€olsten x800°0
‘> bep p ‘100D

aaoqy SY

auoxoydosy pue

AR305165

JauTejzuod

atdues

TeaT3ATRUY

wNWTXeH

aaoqy By S0T3BWOIROAJTN
3aenb T 860d 3 83pToTIsed
INIITT T oa0qQy 8Y autIoryoouebio
aaoqy 8Y aaoqy 8Y S2UTWEBOXJIN
4
aaoqy sy aaoqy sy 839380 ajeTeYIUd N
(aatsoaaoo
jou atdwes
3% 1703
J0) uoy3al
Y3tm pauTl m
deo maxos
ayby1 woaz
jo930ad a0
"IDIIT T sse1b aaque sauyptzuag
T SUNTOA {TJaautejuo) dajoueded
Zauyejuod atdwes

sofduvs WAIVMAISYM J0J sajboropoylar (SAAACN) SIAAAN IOV ¥AIVM NVaD bButsn sasjaweaeg jo sysiieuy

zs



aaoqy sy A0y 8Y

pZ9-SH/09
(v) -£*9€T ¥40 O

£19-SR/D9
(1) £°9€T ¥3D OF

Z19 29
aaoqV s8Y  €°9€T ¥dD OF

119-09
aaoqy sy €°9€T HdD OF

019-91dH
(v) £°9€T ¥JdD OF

ujuealo OTOPOYI9H
asauyeluod TeaTIATRUY
atdues

€S

uoy3oelTod ejdwes jo swyy 3w suijbaq swyy ButpTols

sfiep 1
TIOH Y™
s8lep L

TOH INOYITM

skep 91

saoqy sy

aaoqy 8y

aaoqy 8Y

uoY30RIIXD
aajjve sfep Oy
uoT3oeIIXD
113U shep

UTPIoH
WRWTXRR

Z>Hd o3 ToH 131
10 tenpysex 37
tolsZeN 3800°0
‘D bap p ‘1000

8AOqQyY &Y

Z1o tenpysaex
31 Eolsten
%800°0

‘5 bep p ‘1000

0 bap p ‘100D

aaoqy SVY

Z1D 1enpisax
37 tolslen
$800°0 aep

‘0 bap ¢ ‘1000

[ (ze)suazuaqriyia
suaniol
suazueq]
eAOqyY SY aaoqy 8Y safqeabang
Xajuao uy
a1oy yyta ded [ {zc)suazuaq 1dy3@
maxo8 ‘wnjdes sauaniol
aabaet SUODTITS paoe3 auazuaq 3decxa]
J0 Tw §Z uotr3alr ‘o so1queabang
Y6TT woay
20930ad 10
gsv1b aaque
{@aysoxzoo j0u
atdwes 3T Y03 (aaol) uyxoyp
a0) uoyrzal ~d-ozUBqIp
Y3tm paull ~020TYdRIJIOY
2371 T deo maaos ’9 -gL’c’2
XUIFHOUIDAIS SSWH ‘SUILINVIVE DINUDUO
suoqaevd0apil
aaoqy sy aaoqy sV pajvutaIoTyd
aaoqy 8y aaoqy SBY saay3zaoleH
(aaysoa300
qou atdues
3T 17193
a0) uot3ial
Y3ITM pautl
deos maxos
ybIT woxj uoqawvooapiy
jo930ad x0 J13%Wwoaw
29371 1 goe1h aaquy aearonudiogd
SUNTOA ETTR§ e \ITe36) Tojoueied

J2UTRIUOCD

satduwes WILVMIISVN 303 saTboTopoylal (83FA4LN) SIAAAN IOV WIAIVM NVI'TO Buisp saejouwwaed jo sysdieuy

AR305166

35



AR305167

36

uoj3oeTiod orduwes jo W ae sujbaq awy3 DUTPIOHs
. (@a7803200-UOU
ordwes 3T
17103 wnuywnie
20) ded SH/09
T1o tenpysax pauyl uot3al uotanTyg 2dojosl
31 Folslen 3a3eaab ayby1T WO Xq spunodwod
629T~-SH/09 1800°0 ao qo930ad ao atuebao
(y1) 9€T udD OF aaoqy 8V 'y bop p-0 ‘100D  IAITIT T°T sselb Iaquy arTIvIOATWIS
_ [ (ze)ATuo euszuaq
Z>Hd 03 1OH 1371 14iy3za ‘auaniol
skep vt Z1o0 tenpisal souazuaq]l SH/D9
TOH Y3ITM 371 folslen uotanty1ag edojosi
sdep L 1800°0 Kq spunodwod
(v) aaoqe BY 1OH INOYITM 5 bap p=-0 ‘100D aaoqy 8V aaoqy 8Y ojuebap 81TIETOA
[ (zg)auazueq TAY3Id
atoy suantol ‘auazuaq
; 193u9@d y3ays ded adeoxal SK/29
. *Z1o Tenpisa3x 37T ma3o8 ‘wunides uotanTia 2dojosl
yZ9T-SH/09 €olslen 3800°0 1w ob B8uocoy118 pasej Kq spunodwod
(v) 9€T ¥dO oV sdep PI ty Hbap p-0 ‘100D 03 W ST -uoi3al ‘o atuebao a1T3IRIOA
ayby1 woxy a0aj30ad
10 81330q I8qUE
‘8ATS80I10D 30U
UOFIORIIXI 1o 1enptsaz ardwes 3T 17103
a933e siep Ov 31 €olslen 20) uot3al
§29~-SH/09 uoTIIERAIXD +800°0 3aenb | yats pautl spioy pue
(et) 9¢T HdO OF 173un slep L ‘g bap ¢ ‘100D 29371 1 deo maxos ‘D sTex3naN/ased
ujucaid O{OPOYIOH TIP1O SWN{OA (T y3autejuo) —Fojoweied
Jaujejuod Teoy3hTRUY wnwyxey JauTejuod atdwes
atdwes

sordues HALVMAISVM I0j 837DOTOPOYIBR gunaaaz.uuamzaotuuanzzguaum:uuauuwumeuunmuo nau»aacc
. vs :




SS

uoy30eTT0o e1duws jo swyy v suibeq w3l BuTPTOHs

saoqy sy @aoqV SV aa0qQy 8Y
@aoqy SY aaoqy sy SA0qy SV
@aoqy 8y ®a0qyY Y @A0qVY 8y
@aoqy SV .eaonf sy @aaoqy Sy
@aoqy sy @a0qQy SY eaoqy SV
(6) €°9ET Y30 oF syjuouw 9
(Lz) aaoqy 8y sanoy $¢

g9 aajdeyoqns

-813L
(L2), *D°N°L°N sanoy 96
| UoT3oRIIXD
aajje sdep O
juawzsnipe Hd
Yy3ym sdep L
suawzsnipe Hd
809-29 o/n sanoy ZL
{(v1) €°9€T ¥30 O uoJ3oRIIXI
buTueatd AGGTOpoOyIan UTPIOH
Jaujeluod 180734 TRUy WNWYXeH

ardwes

eaoqy SV

saoqy SY

eaoqy 8V

aaoqy SY

2a0qQyY 8Y

z>ud o3 fonn

9a0qQy sY
BA0qY 8Y

aAoqV 8Y
asoqy ¥

@a0qV 8Y

9'a

9ZT-wnTpPRY

Te303-wnypey

Joaxs bugjunod

-u39g

1e303-0394g

Io1aa buyjunod

~-eydivy

Te303-vydiv

SIAITONNOIAVY ANV AIIAIIOVOIAVY ‘SYILIAWVHVL XUISIWIHOOIAWH

o bap p ‘100D :aYZ<

IusniIia

aajeM uot3intia

XLIDIXOL DIXNNOVY

8404 3 89pToTI8Ag

auyxotyoouwbag

SIS3L SIAAIDILSAd

dway 3®a83 3ayz> SILAJTY ST saoqy SY
J3uye3uocd

o13setd

pazyoyyseidun

ao ssetb

8aa3 peat

suou  8I337T OF yanouw apIm

Cyo tenpysax 3% (aaysoxios 30U
tolsleN 3800°0 atdwes 3¥
ppe paujuiazap 1703 wnutunie
aq o3 utapie 3t ao) deo
6-S Hd o3 pauT] uoljal
YosZH/HoeN 3aenb 1 399301d 10

D bap p ‘700D IITT T sse1b Jaquy
BUN{OA ITTaauTe3uo)

Jaufeluod atdwes

Tojoueded

soTdues WITWMIISYN J03 sdtboropoylay (S3gdrN) SdadN IOV ¥IIVM NVT'ID buisp sadjsueaeq jo sysiTeuy

AR305168

37



uoj3oerToo erduws jo swyl v suybaq swyyl HuTplOHs

AR305169

€Z¥T UCLN €2
(6) 8TsL *O*u°L°N syjuow 9 z>Hd o3 EoNH 9'd uopey

YIIVMAISYM NI Noaqwd

ajueats OTOPOUIoR Goj3eaionold SWATOA (TJaauie3uoy Jojowedied
Jaugezuod Teot3hTRUY wnwxey IdUTEIUOD. a1dwes

ayduwes

soTdwuvs WITWMAISYM 103 sa16oTopoylaH (S3A4CN) SIAAN IOV NIIVM NYI'DD buyisn sasjoweleg jo sysiteuy
. 95




(81) 24 sdep p1
aaoqy 8Y . 8A0qY 8Y @aoqy Sy
siep ot

s81sA[eUY

skep ¢

(e1) 8529 sUoT3oea3%d
|AOqY 8V 00T d43a syjuou 9
aaoqy SY 9¥8-MS sdep g¢
(6) 9y8-MS sanoy g¢

uyues1d G1OPOYI9R IR )
I8UTRIUOD Teo7ILTRUN WRWY XeH
atdues ,

Jauye3uod

LS
uoF3oerioo @idwes jo swi3y 3w sujbaq ewy3 DUTPIOH » o
[
z>ud o3 1oH —
[4 ¢o) Aesvmnou 3T 0
otsten sofiwwoay pue 3
%800°0 un3ydas pauyt SUCQIVIOTEH) P
0 bap ¢y ‘100D 1w 0§ -uorjyal ‘o gorquabang s
210 yenpysea_3T =T
tolsten
$800°0 .
Z2>ud o3 Yosty (s1ouayd)
0 bap ¢ ‘1000 @aoqV SY saoqy BY saiqwiowaaxy .
(gaol
puw suoqavd0apiy
pajRuUIIOTYD
‘g3ayjeorey
‘guoqaedoapiy
a73RWOIR
aeatonudyod
‘auoaoydosy
‘g8oT3RWOAROIZTU
‘ggod ‘soprorysad
autaoryosouebao
C1o Tenpysax_ 3y ‘gauTWEsOI3TU o
tolslen ‘gajeteyzyd N
$800°0 deo pauty Butpniouy)
D bap p ‘100D W 000T -uotjal ‘s sa1qeioeayxy
SANNOJHOD DINVDUO
aaoqy By Tw 0001 eaoqy 8Y sTwlal
z>Hd o3 Eonl W 005 aaoqy BV Kanoaey
D bap p ‘100D ™ ooV 9‘d IA wWnjwoIyd
STTNIIH
SUNTOA aureluod FERETERT)

atdures

SITIWVS SOANTS ¥Od SITDOTOGOHIIW FDANTS HNISA SHILIWWYVD JO SISXTUNY




9t0 43a

uotj3091100 atdwes jo

tBjeAieuy
LR Evy |

aaoqy sy

aaoqy sy ¢€0 d43a

aaoqy sY €70 d3a
(o2) Nﬁo d3a
(61) oto dad
(1) 8529
(81) B8yC9

butues(o ADGTOPOyIoN

Jauyejuod TeoT3iRUY

o1dwesg ‘

‘ .

awy3 3w sujbaq awily mcqvuom,#ﬁ

SIATdRNS FOANIS Y04 SIIDOTOUOHLIAHW FADANTIS ONISN SUHILIWVHYd 40 SISATUNV

8s

8Aoqy 8Y aaoqy 8Y as8®aI9 puR 1710
yjnow apiM .
9aoqy sy 9'd siouayq
yse
‘at13eToA
2a0qy sy aaoqy 8y ‘anpisay
Y613 ave
Yyanow apym 18303
aaoqy sy n'‘q anpysay
D bap p ‘100D nd
deo pautt
aaoqy sy 1w 0001 -uotjal ‘o9 89pTOTaA80d
%10 tenpysax_37
tolsley artTajtuotLaoy
2800°0 unjdas pauyy pue uyatoaoy)
0 bap ¥y ‘1000 Tw oY uotiar ‘o satqeabang
SWN{0A {TJaauiezuod dojoueded
Jauyejzuod at1dwes

AR30517]

40




: 6§

uoj3oarioo ardues jo swyy 3w suybaq swiy BUTPTIOH »

*IJUFVIUO0D
1002 ‘yaep uy
33odsuvay/azols
*I070D Ba3}

3vaM UIRjUTEW O3
uoy3Intos s, 106n7]

AR305172

saoqy sy |aoqy 8Y sanoy g a3ow J0 TW O 1w 000T @A0qY SY {peaaasaad)
p’e uopuRid
iELVYdd
8aoqy 8Y 00COT3LTIHS sanoy pz D bap § ‘1000 Tw 0SsZ 9'd (satduws @8aYY)
uoTyysodwoy sayoeds
ANIYVNLSE ANV INIUVH
z°s uojqueld YIep uy paxaa0d-17103
sgLvdd *  g3aodsueay/aiojs , J0 Jaque
aaoqy 8Y HOOZOT 3 LINWS sxnoy gy o bap p ‘1000 L C 14 a9’q ¥ 11dydoaotyo
JauTejuod TO0d ‘jaep
ut jaodsuealy/aio0ls —
ufyeWwIOo] <
" pazyevanau -
aaoqy sy : aaoqy 8y yauow 1 1w 05 1w 000t aaoqy SY (poaazasaad)
v‘e uoque(d
sgevdd
(oc) 00ZOT3LTHS ganoy ¢ o bap ¢ ‘100D Tw o0s? 9'q (so1dwes aayT)
uoyjysoduo) sayoads
YALVMHS I
NOLINVIJOLAHd
bufueato AGoTOpOyJeon SWNTOA {TTasutesuod JUBUTUEIUO)
Jaugejzuo) Teoy34iTRUY wnwy xey Jauyejuod ~ atdwes '

s1dures

satduwes autavl puy Jujanismz ‘Iajzemysaiy 103
soyboyopoylan I43ArN butsn seydues 7woIpor0rd Jo sysATRuy

TR



aAoqyY BY

@a0qy BY

saoqy ut

(o2)

ujueaio
Jauteiuod
a1dures

uoj3oe110o etdwes Jo swil 3w sujbaq swyly DBUTPTIOH »

€ uo3jkydyaed
sgevad

00€0T 3LTIWS yuow I
|Aoqy sY aaoqy 8y
‘¢t uojpfueld
sELNad
00201 :LINS yuow T
T°S§ uofueid
igLNda
HOOZOT3LINS sanoy gy

OTOpOy39)
TeoTIATRUN

UTPTOH
wnwyxey

sotdwes ouUTawH Puy 8uUTINIBI ‘IIJEMYBIII I0J

JauTe3zuod
1002 ut
3aodsueay

pue aaols

t {a93em dey Tuw
00T/uyTewIOy
pazyTeanau
w s)
uyTewIoy 3§

aauezuos (oo
uy 3xodsuea)y
pue aao3ls

’ {193em de3g Tuw
001 /utTeWwIO]
pazitexjnau
(tw s)
uytewIoy 1§

Jautejuod
1000 ul 83038
*ujiewIo}
pazyreajnau
1w 00¢t

°)Iep ut
3aodsuexly/aaojs
0 bap ¥ ‘1000

¥/N

aaoqy BY

Tw 000°9

™ 0SZ

des teasiiod
el Tw 021

uot3rsodwos
sayoads

SONIdWHOS MO0d GNY SIJAITS YIAILIWOLVIA

HOXLXHAINAd

saoqy By Kienysg B eutawH

9'a I93eMyBsaxy
NOIMNW'1IJ00ZX

PaI3A0D-1T03

X0 Jaque
9’a ¥ 114ydoaoTyd
ANIYYNISE ANY FENIUVH

NOLINYIJOLXHd

Wn O
‘asuyejzuo)

{Tyi2ute3uod
at1dwes

FUeUTWEJUO0)

sojbotopoyzan IJIarN buysp satdwes T¥dILOTOIH Jo sysiyeuy

09

AR305173

42

[EENTTR



i
T
y -~ v e iy
- ’l/.llh

oY

89303I(a3IIAUTOIORKN

igLNad

|aaoqy 8Y 00SOT3LTHS

TG UOPURTd

igLNdd

fao0qy 8Y 00€0T: LIRS

¢ € uoldydyaad

sELNda

{o2) 00EO0T 3LTIRS

G TOPOY3oN

Jauyejuod Teajieuy

@1dwes

| ]

19

uo§3I2VYT02 stdues jo ewy3 3w sujbaq suyy SUTPIOH »

(393em 91duRe

| Tw 00T/uyTRWIO]
pazyieajnau
6 g) uyTRwIo]

m 9/N pazyieaznau s5

JaUTeu0d Yaep

uy jzodsueasg

pue aioals

‘o bap v-0

1000 ‘aucjade
pazyteainau

¥/N s 06

*J3UFRIUCD yaep
uj 3jaodsueay
pue 8axo3js

! ‘9 bap ¢y-0
! 1002 ‘Buojade
! pazyieaanau
sanoy gy 206

uot3isodwod
v/N 9‘a seyoads

SIAIVUCITUIANIOUOYN

deo teasdtod

Tw of aef w ozt ybTeM 9a3d ysy

1w Of aaoqy 8V ¥ 114&ydozoryd

NOLXHJIHdd

WNWT XeH

JauTe3uod

FUeGjwe3u03

BUNTOA 3o
L § S

sardwes SuUTARK Puy 8uTINIST ‘Iajemysay o3
ga160TOpoYIan 34IACN Buysn satdwes TvdIDOIOIA JO STSATRUV

/

A

AR30S 17k

43

oode audbe




5.
6.
7.

8.

FOOTNOTES
P = Plastic, hard or soft G = Glass, hard or soft
Discard bottles which have chips, cracks and etched surfaces.
Bottle closures mnust be water tight. Microbiological sample
containers must resist sterilization and solvent action of water.
Sterilization must not produce toxic materials or bacteriostatic
or nutritive compounds. Presterilized plastic bags can be used for
drinking water total coliform samples.
NayS;03 = Sodium thiosulfate
HCl1l = Hydrochloric acid
Cl, = Chlorine
EDTA = Ethylenediaminetetraacetic acid tetrasodium salt
NaOH = Sodium hydroxide

neutralized formalin = 100% neutralized formalin with sodium
tetraborate to pH 7.0 - 7.3

USEPA Statement of Work for Sample Container Repository, 4/85,
Attachment A

Detergent wash. Tap water rinse. Distiiled water rinse. Air dry.
Heat in oven at 105 degrees Celsius for one hour. Cool in area
free of organics.

SW-846, 3rd edition, Volume 1-B; Section 4.1.4

Sample container cleaning procedure not specified

Washed. Rinse with extraction solvent (Chlorofluorocarbon 113).
Detergent, hot water wash. Hot tap water rinse. Rinse three times

with distilled and deionized (ASTM Type 1II) water (non-toxic
tubing material). Cover tops and necks of glass closure bottles

with aluminum foil or heavy craft paper. Sterilize in autoclave at

121 degrees Celsius for 15 minutes or in hot air oven at 170
degrees Celsius for two hours.

Detergent and tap water wash. 1:1 HNO3s rinse. Tap water rinse.
Distilled and deionized (ASTM Type II) water rinse. (Additional
option: Chromic acid or NOCHROMIX rinse, thorough Distilled and

deionized (ASTM Type 1II) water rinse to remove all traces of.

chromium. Do not use on plastic bottles.)

Chromium cleaning solution. Detergent wash, hot. Tap water rinse.
Distilled water rinse. Drain dry. Muffle furnace, 400 degrees
Celsius € 15-30 minutes. Seal and store free from dust.

62 i 2 :
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il.

iz.

13.

14.

15.

16.

17.

18.

1s.

20.

21.

22.

23,

Detergent wash, hot. Hot tap water rinse. Drain dry. Muffle
furnace at 400 degrees Telsius for 1%5-30 minutes. Acetone rinse
followed by hexane rinse may be substituted for muffle furnace.

~ Store inverted or capped with foil.

Sample container volume is not specified in methodology. Volume is

recommended by NJDEPE-Bureau of Environmental Measurements and
Quality Assurance. .

Washed, rinsed with acetone or methylene chloride and dried before
use.

Detergent wash, hot. Tap water rinse. Distilled and deionized
(ASTM Type II) water rinse. Drain dry. Oven or muffle furnace at
400 degrees Celsius for 1 hour. Acetone rinse may be substituted

for heating. Store inverted or capped with foil in clean
environment. ‘

Detergent wash, hot tap water rinse. Drain dry. Oven or muffle
furnace at 400 degrees Celsius for one hour. Acetone rinse. Store
inverted or capped with foil in a clean environment.

Detergent wash, tap water,'distilled water or solvent rinse, air
dry (where appropriate) in an oven.

Rinse with 1last solvent used. Detergent wash, hot. Tap water
rinse. Reagent water rinse. Drain dry. Oven or muffle furnace at
450 degrees Celsius for 1 hour. Acetone rinse may be substituted

for heating. Store inverted or aluminum foil capped in clean
environment.

Detergent wash, fiﬁsevwiih;tsp and distilled wééer, dryrgé 105
degrees Celsius for 1 hour before use.

Detergent wash, distilled water rinse. Optional treatment with
hydrochloric acid (1+9).

Warm detergent solution wash, thorough xinse in tap and distilled
water.

Optionally, all samples may be tested with lead acetate paper
before pH adjustment in order to determine if sulfide is present.
If sulfide is present, it can ke removed by the addition of
cadmium nitrate powder until a negative spot test is obtained. The
sample is filtered and the NaOH is added to pH>12.

Samples should be filtered immediately on site before adding
preservative for dissolved metals.

Thoroughly rinse with last solvent used. Hot water and deterge:
wash, thorough rinsing with dilute acid, tap and reagent water.
Drain dry. Heat in oven or muffle furnace at 400 degrees Celsius
for 1 hour. Thorough rinsing with acetone may be substituted for

- 45 AR305176




24.

25.

26.

27.

28.

29.

. 30.

31.

32.

heating. Seal and store in clean environment. Store inverted or
capped with aluminum foil.

Rinse with water or last solvent used. Detergent wash, tap rinse,
redistilled acetone rinse, pesticide gquality hexane rinse. Heat in
muffle furnace at 400-500 degrees Celsius for 30 minutes to
overnight. Store inverted or cover with aluminum foil.

Detergent wash, rinse in dilute HC1 and then distilled water.
Rinse with redistilled acetone rinse, pesticide ‘quality hexane
rinse. Heat in muffle furnace at 400-500 degrees Celsius for 30
minutes to overnight. Store inverted or cover with aluminum foil.

If HNO3; cannot be used because of shipping restrictions, samples
may be inititally preserved by icing and immediately shipping to
the laboratory. Upon receipt in the laboratory, the sample must be
acidified with conc. HNO; to pH<2. At time of analysis, sample
container should be thoroughly rinsed with 1:1 HNO3; washings
should be added to sanple.

Cleaning of all chambers and equipment shall be in accordance with
the following procedures:

As soon after breaking down a test as is practical, rinse with
acetone to remove organic compounds and then rinse twice with
laboratory grade freshwater; and secondly, soak and wash with a
warm synthetic detergent/laboratory grade freshwater solution, and
then rinse with 50 degrees Celsius or warmer laboratory grade

-water; and

Finally, rinse with a fresh 5% hydrochloric or nitric acid
solution, - for the removal of metals and bases, and then rinse
again with 50 degrees Celsius or warmer laboratory grade
freshwater.

NJDEPE recommended holding time for sample extraction and
analysis. '

No test; calculated as total Kjeldahl Nitrogen minus Ammonia
Nitrogen

'Proposed under Safe Drinking Water Act - size of community

dependent.
CFR 141 is under final rule to change from CFR 143.

Evidence indicates that some aromatic compounds, notably benzene,
toluene and ethylbenzene are succeptble to rapid biodegradation
under certain environmental conditions. Refrigeration alone may
not be adequate to preserve these compounds in wastewaters for
more than seven days. For this reason, a separate sample should be

~collected, acidified, and analyzed when these aromatics are to be

" determined.
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ENVIROTECH RESEARCH, INC.

Attachment 3
'SW-846 Methods Trip and Field Blank Requirements
Sample Sample
_Container Maximum  Analytical Container
Parameter  Volume _ Preservation Hold Time* Methodology  Cleaning
Volatile G vial 4 drops conc, 14 days SW-846, 3d 5
Organics  Teflonlined  HCI, cool 4°C edition,
septum Vol 1-B,
40ml GC 8010,8015
GC/MS 8240
Semi- Amber G, Cool, 40C  Extraction- SW-846, 3d 5
Volatile Teflon Lined Dark 7 days edition,
Organics  Cap Analysis- Vol 1-B,*
1000ml 40 days GC/MS 8270
from
extraction
Organo- As Above As Above As Above SW-846, 3d 5
chlorine edition,
Pesticides Vol 1-B,
and PCBs GC 8080
Organo- As Above As Above As Above As Above As Above
chlorine
Pesticides
PCBs As Above As Above As Above As Above As Above
Metals P Bottle, HNO3 to 180 days SW-846, 3d 9
except Hg P Cap, pH<2 edition,
and Cr*6 P Liner Vol 1-A,
1000ml 7000 series
Hg As Above As Above 28 days - As Above 9
AR305178
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' ENVIROTECH RESEARCH, INC. | |

Attachment 3 ‘
SW- 846 Methods Trip and Field Blank Requirements

Sample ' - Sample

Container ' Maximum Analytical Container
Parameter __ Volume Preservation  Hold Time* _Methodology _Cleaning
Total G,1000ml  Cool, 49C  7days SW-846, 3d g
Petroleum edition,
Hydrocarbons Vol 1-C,

Method 418.1

*Holding time begins at time of sample collection

AR305179
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ENVIROTECH RESEARCH, INC.

CLP Methods Trip and Field Blank Requirements

Sample
Container
er \Y rvati

Volatile G, Black Cool, 4°C
Organics phenolic " Dark

plastic screw

cap teflon-

lined septum

40 ml
Semi- Amber G. Cool, 40C
Volatile Teflon Lined Dark
Organics Cap

1000ml
Organo- As Above As Above
chlorine
Pesticides
and PCBs
Organo- As Above  As Above
chlorine
Pesticides
PCBs As Above As Above

A0

Maximum Analytical

e*

10 days

Extraction-
Continuous
liquid-liquid
extraction

““Tust be

started
within 5
days
Analysis-
days from
VTSR*

As Above

As Above

As Above

Sample
Container

USEPA-CLP - 3
Statement of

Work for

Organic

Analysis

Multi-media

Multi-

Concentration 7
(Doc.#OLMO03.1)8/94 .

As Above

As Above

As Above

As Above

AR3051 8_0




‘ ENVIROTECH RESEARCH, INC.

§, Y

BN

t i l ire

Sample Sample

Container Maximum  Analytical Container

\Y rvati 1d Tj 1
Inorganics P Bottle, HNOj to 180 days USEPA-CLP As Above
except Hg P Cap, pH<2 Statement of
and Cyanide P Liner Work for

1000ml Inorganic

Analysis
7 Multi-media
. Multi-
' Concentration
(DOC#ILMO03.0)
Hg As Above As Above 26 days As Above
*Validated time of sample receipt (at the laboratory)
Cyanide ~ AsAbove NaOHto 12 days  As Above As Above
‘ pH<2, 40C
until
analyzed
AR305181
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ENVIROTECH RESEARCH, INC.

3.3.

1. SCOPE and APPLICATION
1.1.  The following procedure is used to receive precleaned safnpling bottles, label the
cases and store the bottles in a manner that facilitates using the oldest bottles first
(stock rotation).
2. APPARATUS
2.1. Material Receiving Labels '
3. PROCEDURE
3.1.  All sampling bottles are purchased from a vendor, presently Eagle Picher, who
cleans the containers as outlined below.
- 32, The Sample Receipt Login Technician is responsxble for ordering bottles and
maintaining the mventory of bottles
The sampling bottles are cleaned by either Procedure A, B or C. These

procedures are as follows:

3.3.1.

33.2.

Wash Procedure A - used for all glass wide mouth jars and Boston Round
bottles.

3.3.1.1.Bottles, liners and caps are washed in laboratory grade, non-
phosphate detergent.

*3.3.1.2.Rinsed three times with distilled water.

3.3.1.3.Rinsed with 1:1 nitric acid

3.3.1.4 Rinsed three times with ASTM Type 1 organic free water.
3.3.1.5.0ven dried for one hour.

3.3.1.6.Rinsed with hexane.

3.3.1.7.0ven dried for one hour.

Wash Procedure B - used for any bottles to contain samples for volatile

organic analysis.

3.3.2.1.Bottles, septa and caps are washed in laboratory grade, non-
phosphate detergent.

3.3.2.2.Rinsed three times with distilled water.

3.3.2.3.Rinsed three times with ASTM Type 1 organic free water.

AR305183
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3.4.

3.3.2.4.0ven dried for one hour.
3.3.3. Wash Procedure C - used for all high density polyehtylene bottles

3.3.3.1.Bottles, liners and caps are washed in laboratory grade, non-
phosphate detergent.

3.3.3.2.Rinsed three times with distilled water.

3.3.3.3.Rinsed with 1:1 nitric acid

3.3.3.4.Rinsed three times with ASTM Type 1 organic free water.

3.3.3.5.Air dried.

Sample bottles are received in the loading dock area. Every case of bottles is
labeled with a tag that bears the date the bottles are received and the individual
who received them. '

3.5.

The sample bottles are transported to the sample bottle room which is in an
organic free-section of-the laboratory.- The newly received cases of bottles are
placed in the rear of the racks which hold the bottles. The bottles with the oldest

—date of receipt are oved to the front of the rack so that they are consumed first.

3.6.

With every new shipmeht of bottles, #bottle is rarndo'rr;lyéelec’ted‘ for each bottie o

type received. If a bottle type has potential use for more than one analysis,
additional bottles are selected. These bottles are filled with analyte free water
and are used to create the following days method blank for the analysis for which
they will be used. If subsequent analysis produces any positive result, the entire
shipment of bottle type is removed from inventory and subjected to another
check. If this subsequent check confirms the first check, the entire shipment of
bottle type is rejected and returned to the vendor. At no time are bottles to be
issued to a client without undergoing this checking procedure.

AR305 | 84
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ENVIROTECH RESEARCH, INC.

SCOPE and APPLICATION

1.1.  The following-procedure details all required aspects of maintaining and
-executing Chain of Custody control documents for environmental samples
_ except for samples submitted under government contract.

1.2.  Analysis requests from NJDEPE for analytical services in accordance with the |
X-26174 contract requires the use of NJDEPE forms 095 or 096 and NJDEPE

form 077 for internal Chain of Custody described in Envirotech Research SOP
~No.S100.

1.3.7 This Chain.of Custody _procedure is designed to create a written record of

_everyone in tustody of the samplefrom the time of co‘llection to its disposal

— JRESS e e i e 2D

1.4 —’“ksampie isinan mdxvxdual s custody“ if it1s in higactual physxcal possessmn )
orjxght or if it is secured in a rcstncted area.of hmlted access.

Pt - = - -

N
“‘

Attachment 1, Custody Seal
Attachment 2, Chain of Custody
~Attachment 3; Instructions for Chain of Custody T o
-—Attachment-4;, Common Abbreviations for Laboratory Tests
. . Attachment.5, Lab.Chronicle . __ -

B Attachment 6, Intemal Custody Record

PROCEDURE

3.1.  Upon receiving a Request for Bottle Order, the Sample Custody Officer or his
assistant prepares a sample shipment container in accordance with Envirotech
Research SOP No. S101 and initiates an Envirotech Research Chain of
Custody document for the contents of the cooler. A Custody Seal is used to
seal each cooler. See Attachment 1 for an example Custody Seal.

3.2.  The appropriate information is entered on the Envirotech Research Chain of

Custody, including but not limited to container type, number of containers and

preservation reagents. One Chain of Custody form may be used for the entire

shipment of containers.

) St AR305186
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3.3.

34.

3.5.

3.6.

3.7

3.8.

3.9.

The Sample Custody Officer or his assistant rehnqulshes the custody of the
sampling container(s) to the sampling team by signing the first "Relinquished
by" box on the bottom of the Chain of Custody document. A member of the

'sampling team signs the adjacent "Received by" box on the bottom of the form

and assumes custody of the container(s).

Upon return to the laboratory, a member of the sampling team who. assumed
custody of the containers relinquishes custody of them back to the Sample
Custody Officer or his assistant.

- At this point, either a client Chain of Custody form or another Envirotech
" Research Chain of Custody form is initiated. Each sampling point is entered

on one line. If the Envirotech Research Chain of Custody document is used
and the total number of samples taken exceeds ten, then additional forms are
added as required. A example of the Envirotech Research Chain of Custody
form is given in Attachment 2. Instructions for the Chain of Custody are given
in Attachment 3. Common abbreviations used to request laboratory analysis
are given in Attachment 4.

The Sample Custody Officer or his assistant then checks the actual samples

‘against the information on the Chain of Custody form. If there are any errors or

discrepancies, they are corrected at this point in time and initialed. The
custody of the samples is then signed from the sampling crew to the Sample
Custody Officer or his representative and logged into the laboratory and placed
in a locked refrigerator in accordance with Envirotech Research SOP No.

- S103.

For sampling containers received by common carrier, the ship’ping documents
are to be retained to document their possession with the shipper and the
Sample Custody Officer will accept custody as of the time the container is
opened in the laboratory.

The completed Chain of Custody is placed in the Job Folder in the Document
Control Area. :

INTERNAL CHAIN OF CUSTODY

3.9.1. After the samples have been logged in per Envirotech Research SOP

8103, a Laboratory Chronicle is initiated for each sample received by

the laboratory. An example is given in Attachment 5. An Internal

Chain of Custody is initiated for each group of samples from the Job of
similiar matrix and method. An example is given in Attachment 6.
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The Laboratory Chronicle contains the client name, site name, sample number,
matrix, date sampled and date received in the header. Along the left column, each
analysis requested is listed. The Internal Custody Record tracks the samples
through the laboratory and identifies who has custody of the sample or sample
aliquot at any given time. The Lab Chronicle also records by whom and when
preparation and analysis of each parameter is performed in addition to the Quality
Assurance batch number for each parameter analyzed for the sample.

3.9.2. The Laboratory Chronicles are maintained in the Job Folder in
accordance with Envirotech Research SOP No. D100.

3.9.3. The Internal Chain of Custody Records remain in the sample storage
area and follow the samples as they are handled.

- | AR305188
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11324
Person Collecting Sample

Date Collected

CUSTODY SEAL
Sampie No

(sgnature)
Time Collected

1314
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ATTACHMENT 2
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ATTACHMENT 3
(Page 1 of 2}

Instructions: Chain of Custody / Analysis Request Form

ENVIROTECH RESEARCH INC.
777 New Durnam Read " Chain of Custody / Analysis Request
Eouon Now Jersey 08817
Bnone (908) $40-3800 Fax rHOE) 545-3870 PAGE ___OF
[Name ¢ 10 repen #NG nveics | {Sampiers Name [ Prnkes ) |SnePropct isemiicaton
e, Rebert Joans Jobs bield TY2 Chomiesl #; .
Company PO ¢ . fSisie fLecaron of gter N NY Other *
ABC Losrattnng, loe, 12948 Reguwiery Program 1SEA
1 Aseress . Ot Veraaronss Yome ANALYS!S REQUESTED 11asss-wanon Wamcan acast' LAB USE ONLY
24568 Mois Strant aens [T Svopent Ne:
Cry Suw 2 | Sewr rwgae autrpngur 0 Bl f=
9 -
Edioes. L] 881 { e[ alnls o0 e
Prene Fax [T Sim x
904 . 886 . 1312 900 - 835 . 1818 ome- [} N —
weorja (& [ia - Semple
Somple isentrication Dote | Vime § Mot | Cont | & Dumbery
Tost P - ¢ 32084 {10:00 | Sait 2 X{xXI XX
( 5 ) Tost Put - 2 v 1000 ) Set | 2 I X XIX]X (9)
= ~—
Fiald Blaah 209 § 100 | W | 4 I X1 XEXTX .
[Presarvaton Uset. 13 (ICE 20 MCI IS H30, S8 HND, 3 NsD~ Sorf 1 ({1 {1
[XX-.'0 7= Oxner wewe | 211 Al
@ Speciat instructions — Wites Meton Emored (YesNo)? Me
evGud N T by § Company Dale i Time {kecewvee by Company
1) faka Field Q ABC Cosrsltrog. fue. vIves 112:00 [ Bef WeGrady Soneaorh Reseaned, los,
Reimau heG by - [Comosny Coe rdeme  [Recerves By Company
il ] 21
Rengunnes oy [Company Date + Trw Recowes by (Company
3 I A
Reimguened by Company Dote : Teeme Keconmes By [Company
m 1 4)

. Provide the name, address and phone and fax number of the person who is to receive the
analytical report and invoice. ’

Print the name of the sampler, the site/project name, the state the site is located in and the
type of regulatory program under which the analysis falls. Please provide the Envirotech
Quote/Project number with the Project ldentification Information. If your company
requires a purchase order number (P.0.#) for payment of laboratory services, please
provide it in the noted box.

. Note the required analysis turnaround time. Standard analysis turnaround time for complex
projects is approximately 15 to 20 work days. Standard turnaround time for other projects (i.e.
VOAs, PHC, and most general chemistry) is approximately 10 to 15 work days. Rush
analytical services will be provided upon request with the following surcharges appiied to
standard unit prices:

2 Week Rush (10 work days) for a 25% surcharge;

1 Week Rush (5§ work days) for a 5§0% surcharge;

Less Than & Work Day service for a 100% surcharge.
Rush Total Petroleum Hydrocarbon testing is not subject to this surcharge policy and is
offered faster and at lower rush price surcharges. Please see our price list for details.

(Over)
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ATTACHMENT 3
(Page 2 of 2)

. List the analyses you would like performed under “Analysis Requested”. Place one analysis
per column starting at the left column. You may use common abbreviations. Please see our 3
list of common abbreviations for laboratory tests.

. Place the sample descriptions (as you wish them to appear in your faboratory report ) in the
Sample Identification column. Note the date of sampling, time of sampling, the sample matrix
(soil/water) and the number of containers for each sample. Place an “X” under the :
appropriate type of analysis for each sample to indicate your request for.each required

analysis.

Note the preservation used for soil and water samples by placing the correct number code in
each box. Most soil samples must be preserved by cooling to ice temperature (#1). Water
preservatives are generally noted on the containers provided by the iaboratory. Two separate
lines are provided for soil and water preservation information so that both soil and water
sample preservation information can be provided.

. Place special instructions on the space provided. Also, note whether the any water samples
being tested for metals have been field filtered.

. The signature of the person who's name is printed in the “Samplers Name” box must appear
in the first "Relinquished by” box. His/her company name must follow as well as the date and
time of change in sampie custody. The person receiving the samples must then sign and
provide their company affiliation. This procedure must be followed each time samples change
custody.

Please do not use the section noted “Lab use only" . This section is required by the laboratory
for identification of laboratory samples.

AR305192
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ATTACGHMENT 4
(Page 1 of 2)

Common Abbreviations for Laboratory Tests

Priority Pollutants (PP)
PP - VOA - Priority Pollutant Volatile Organic Analysis with xylenes
PP - VOA + 10 - Priority Pollutant Volatile Organic Analysis with xylenes plus a8 GC/MS library
search for up to 10 non-target compounds
PP - BN - Priority Pollutant Base/Neutral Extractable Organics
PP - BN + 15 - Priority Pollutants Base/Neutral Extractable Organics plus a GCIMS library
~ search for up to 15 non-target compounds
PP - BNA - Priority Pollutant Base/Neutral and Acid Extractable Organics
PP - BNA + 25 - Priority Poliutant Base/Neutral and Acid Extractable Organics plus a GC/MS
library search for up to 25 non-target compounds
PP - Metals - Priority Poliutant Metals (13 eiements - As, Sb, Be, Cd, Cr, Cu, Ni, Pb, Hg, Se, Ag,
T1, Zn)
PP - PCB/Pest - Priority Poliutant Polych!onnated Biphenyls (PCBs) and Organochiorine
Pesticides
PP + 40 - Priority Pollutants + 40 (PP-VOA+15, PP-BNA+25, PP-PCB/Pest, and PP-Metals)
PP - PAH - Priority Potlutant Polynuclear Aromatic Hydrocarbons

Target Compound List (TCL) and Target Analyte List (TAL):

TCL - VOA + 10 - Target Compound List Volatile Organic Analysis plus a GC/MS library search
for up to 10 non-target compounds

TCL - BN + 10 - Target Compound List Base/Neutral Extractable Organics plus a GC/MS library

search for up 1o 10 non-farget compounds

TCL - BNA + 20 - Target Compound List Base/Neutral and Acid Extractable Organics plus a
GC/MS library search for up to 20 non-target compounds

TAL - Metals - Target Analyte List Metals (23 elements - Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu,

Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn)
TCL - PCB/Pest - Target Compound List Polychlonnaled Blphenyls (PCBs) and Organochlorine
Pesticides
TAL/TCL + 30 - Target Analyte List and Target Compound List +30 (TCL-VOA+10,
~ - TCL-BNA+20, TCL-PCB/Pest, TAL-Metals)
CN - Cyanide

EPA Contract Laboratory Program (CLP):

TCUTAL Analysis is provided by the EPA's CLP statement of work. When CLP analysis is
required, please clearly specify “CLP" analysis in the Special Instructions section. The
laboratory will follow SW-846 methods for TCL and TAL analysis unless “CLP" analysis is
specified.

Waste Characteristic Testing:
TCLP - Toxicity Characteristic Leaching Procedure (Full TCLP), Including:
1. TCLP Zero Headspace Extraction
2. TCLP Inorganic and Semivolatile Organic Extraction
3. TCLP-VOA - TCLP Volatile Organics Analysis
4. TCLP-BNA - TCLP Base/Neutral and Acid Extractable Organics Analysis
5. TCLP Metals
6. TCLP-Pest - Pesticides
7. TCLP-Herb - TCLP Herbicides
For individual TCLP fractions note the specific test required, i.e. TCLP-VOA or TCLP-Metals

1,C.R - Ignitability, Corrosivity, and Reactivity (for Cyanide and Sulfide)

PCB - Polychlorinated Biphenyls
PHC - Total Petroleum Hydrocarbons

(Oven)
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Volatile Organic Profiles:

Ac & Ac - Acrolein and Acrylonitrile by methods 603/8030

BTEX - Benzene, Toluene, Ethylbenzene and Xylenes by methods 602/8020

BTEX by MS - Benzene, Toluene, Ethylbenzene and Xylenes by methods 624/8240
MTBE - Methyl tertiary butyl ether

TBA - Tertiary butyl alcohol

DIPE - Diisopropylether

Petroleum Discharge Evaluation Analyses:
Fingerprint - GC-FID Hydrocarbon Product identification
GRO - Gasoline Range Organics (PHC by GC)

DRO - Diesel Range Organics ( PHC by GC)

3650 Cleanup - Acid-Base Partition Cleanup

3611 Cleanup - Alumina Column Cleanup

Individual Metals:

Al Aluminum Co Cobalt P-ICP Phosphorus by ICP
B Boron Cu Copper Se Selenium
Sb Antimony Fe Iron Ag Silver
As Arsenic Au Gold Na  Sodium
Ba Barum Pb Lead Sr Strontium
Be Bernylliium Mg Magnesium Tt Thallium
Cd Cadmium Mn Manganese Sn Tin
Ca Calcium Hg Mercury Ti Titanium
Cr Chromium, Total Mo Molybdenum \' Vanadium
cr** Chromium, Ni Nickel Zn Zinc
‘Hexavalent K  Potassium -

‘General Chemistry:

Alk - Alkalinity, as CaCO;

Br - Bromide

CO; - Carbon Dioxide, Free

CEC - Cation Exchange Capacity
COD - Chemical Oxygen Demand
Cl - Chloride

CN - Cyanide

F - Fluoride

Hrd - Hardness

Herb - Herbicides (2,4-D and 2, 4, §-TP)
NH; - Ammonia Nitrogen

NQ; - Nitrate Nitrogen

NO, - Nitrite Nitrogen

O & G - Oil and Grease, Gravimelric
O & G, IR - Oil and Grease by IR

63

ORP - Oxidation Reduction Potential
PO - Orthophosphate

P - Phosphorus, Total

TDS - Total Dissolved Solids

TSS - Tola! Suspended Solids

TS - Total Solids

TVS - Total Volatile Solids

SS - Settleable Solids

Sp. Cond. - Specific Conductance
S0, - Sulfate

s?. sulfide

TOC - Total Organic Carbon

PHC - Total Petroleum Hydrocarbon
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. ATTACHMENT 5

LABORATORY CHRONICLE

ENVIROTECH RESEARCH, INC.
777 NEW DURHAM ROAD, EDISON, NJ 08817

~ (908) 549-3900
Client: ENVIROTECH RESEARCH, INC. Date Sampled: 6/9/94
Site: XYZ Chemical Co. | Date Received: 6/9/94
Matrix: SOLID Job No.: G780
Sample No.: 98318
Aube  Edmen  Edneors  Aplk o Awet 08
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ATTACHMENT 6

INTERNAL CHAIN of CUSTODY RECORD

Job No.: ‘ 7 Fraction:
Cliem: | Matrix:
Site: Date Rec’d:
Sample Nos.:
In Custody Of ' Date Time
SSA

SSA=Secured Storage Area
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1. SCOPE and APPLICATION

1.1.  The following procedure details the steps required to receive and uniquely
identify samples received at he laboratory. This procedure is used in
conjunction with Envirotech Research SOP No. S100 which spec1ﬁes internal
and external Chain of Custody procedures

1.2.  This SOP addresses sample storage and security procedures performed by the
Sample Custody Officer or his Assistant.

1.3.  This SOP further addresses proéedures and pfecautions which eliminate or at

worst minimize contammaﬁon of samples from other samples or from the
laboratory.

2. APPARATUS
2.1.  Sample Log Book

2.2.  Preprinted Sample Identification Labels

2.3.  0-14 pH Paper
2.4. Calibrated Thermometer
2.5. . Cooler Temperature Logbook

2.6. Gloves, Labcoat, Safety Glasses

3. PROCEDURE
3.1.  Sample Login and Storage

3.1.1. A checklist with all steps for sample receipt and login is given as
Attachment 1. The initial acceptance of samples at Envirotech
Research,Inc. is performed by the Sample Custody Officer or his
assistant. Samples may enter the laboratory only at the designated
sample receiving area. Samples which have an odor or are suspected to
be high in concentration are logged in under a fume hood.

3.1.2. The containers are checked for damage and appropriate volume,
container type, and preservation for the proposed analysis by the
Sample Custody Officer or his assistant. Broken or damaged

containers and samples which are not in the proper container are not
accepted.

AR305198
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3.1.3. To mitigate sample cross contamination, the lid on every sample bottle
is tightened down if it is not already so and any sample bottle with
sample residue on its exterior surface is rinsed off in the adjacent sink.
If the sample bottle has residue which is not removable, the sample
bottle is placed in a ziplock bag to eliminate any potential contact with
other samples. ' :

3.1.4. If the containers do not have appropriate label information, the Sample
Custody Officer or his assistant will complete an Envirotech sample
label for each container.

3.1.5. When the Sample Custody Officer or his assistant determines that the
- samples are in satisfactory condition and are properly preserved the
chain-of-custody form(s) which accompanied the samples is checked
against the samples for accuracy and executed in accordance with
Envirotech Research SOP No. S100.

3.1.6. The Sample Custody Officer or his assistant assigns an Envirotech

‘ Research, Inc. sample number to each sample and a job number for

each sample submission. The job number is assigned to a group of

.samples received at one time which are to be analyzed and reported in

one report to one client. The sample number is a five digit number

which applies to every fraction of an individual sample, One sample is

defined as the sum of all material taken from a specific point at a

particular time. For example, multiple containers filled at the same

surface location, depth and time for volatile organics and metals

analysis constitutes one sample. One sample may therefore consist of

one or more containers. As another example, material removed from

the same surface location but at different depths constitutes more than

one sample and must have a separate sample identification. Two well

water samples taken at the same location but at different times are also
separate samples.

3.1.7. A preprinted sticker with the sample number is afﬁ_xéd to each sample
container and its lid. The sample and job numbers are also printed on
the chain-of-custody form.

3.1.8. The Sample Custody Officer or his assistant makes an entry in the
bound Sample Log Book for each sample received. Each entry
contains the sample number, job number, date received, date sampled,

. the number of containers for the sample, the matrix, the client's
identification for the sample, the parameters to be analyzed, client
name, the refrigerator identification where the samples are secured and
any additional comments. An example page from the Sample Log
Book is included as Attachment 2.
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3.1.9. Sample preservation is recorded for each job documenting the
condition of the samples upon receipt and the pH of any samples which
required preservation noting any adjustments made at the lab. The
temperature of the incoming samples is taken from the Temperature
Monitor Bottle and is recorded in the Cooler Temperature Log. If the
temperature of the incoming samples is too high, the client is

- immediately notified and the laboratory must receive guidance from the
client if analysis is to proceed. Samples requiring preservation are
checked with pH paper (0-14 range, 0.5 sensitivity). This information
is recorded in the Sample Login Book on the back of the page that the
job is being logged in on. Any samples that are improperly preserved
are adjusted and documented on the outside of the Job Folder.
Deficiencies will be noted in a non-conformance statement
accompanying each sample report.

3.1.10. The Sample Custody: Officer or his assistant secures the sample
-containers for analyses other than VOAs in the secured limited access
sample storage refrigerators. Refrigerator A is used for any samples
which are pure product or are suspected to be high concentration
samples. The temperature of the sample storage refrigerators is

maintained at 4°C and is monitored and recorded daily.

3.1.11. All sample bottles which contain samples that will be analyzed for

volatile organics are brought to the organic free area in the VOA

- . - laboratory. Sample containers for VOA analysis are secured in locked

limited access sample storage refrigerators. Sample bottles which

contain solid samples that will be analyzed for volatile organics are

screened by an Hnu. If a response is detected, the sample containers

are placed in the separate high concentration volatile organics

refrigerator located in the VOA lab. Water samples and solid samples

which do not screen are placed in one of the low level volatile organics
refrigerators located in the VOA lab.

3.1.12. After the samples are logged in, internal sample tracking forms are
initiated in accordance with ETR SOP S100. Samples to be analyzed

for NJDEPE Contract X-26174 require NJDEPE form 077 as specified
by SOP S100.

3.1.13. The Sample Custody Officer or his assistant enters sample specific
information for each job into the laboratory sample tracking system
database. This information consists of the client, job number, date .
received and sampled and number of analyses for each parameter.

3.1.14. Completed chain-of-custody forms and the internal sample tracking
forms are delivered to the Laboratory Data Management Office and are

-, 00
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3.2

3.3.

handled in accordz.nce with ghvirotech Research SOP No. D100 for
Data Management and Handling Procedures.

Procedures and Measures to Mitigate Sample Contamination

3.2.1,

Sectidn 3.1 of this SOP outlines the measures taken to ensure that

- samples do not cross contaminate one another. These steps are taken
- during the login procedure-and are repeated as the samples are handled.

Samples for volatile organics analysis are segregated immediately after
login to an isolated area of the laboratory that is free of volatile
organics. They are further segregated after they are screened to isolate
higher concentration samples from low level samples. Sample bottles
which have material on the exterior of the bottle are decontaminated in
the sink located in sample receiving. If this is not adequate, the sample
bottle is placed in a ziplock bag so it cannot come in contact with other
samples. Sample bottles which contain pure product or are suspected to
be high in concentration are isolated in Refrigerator A.

Procedures and Measures to Mitigate Laboratory Contamination

3.3.1.

3.3.2.

3.3.3.

Envirotech Research's laboratory has been designed to isolate sample
storage, sample bottle storage and volatile organics analysis areas from

. potential sources of contamination by physically isolating the areas

where solvents are permitted and organic free areas using full height

~solvent containment walls, by specially designed air handling systems

which prevent ambient lab air from being transported to areas where
volatile organics samples are stored and analyzed and by constantly
maintaining air pressure control to ensure that areas which are
designated as organic free are always under positive pressure.

Laboratory contamination is prevented by screening samples to insure
that unacceptably high concentration samples do not contaminate
analytical instruments and result in cross contamination between
analyses. VOA samples are screened prior to analysis on a GC-FID
with a Tekmar heated headspace sample introduction system.
Semivolatile organic samples are also screened by GC-FID.

The presence of laboratory contamination is evaluated with the use of
laboratory "blanks" as required by applicable methods. If unacceptable
blank contamination is present (i.e. three times the CRQL for
methylene chloride, acetone, benzene, toluene or phthalates; or above
the CRQL for other parameters) then analysis is halted until the source
of contamination is located and the system brought under control.
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34. Procedure for Docume"nt.ing and Assessing Sample and Laboratory '

Contamination and Cleanup

34.1.

34.2.

34.3.

3.4.4,

- 3.4.5.

Sections 3.1 and 3.2 describe cleanup procedures used to prevent cross
contamination from samples. A record of sample bottles which contain
pure product or are suspected to be high in concentration that are
isolated in Refrigerator A is made in the Sample Receiving Log Book.

Documentation of the resuits of all VOA and Semivolatile Organic

Screening analyses are retained in the appropriate Job Folder along
with the results of blank analyses

Each Department Superv1sor evaluates the results of blank analyses for '
contamination_and screening : analyses for consxstency with final
analyncal results Laboratones are mamtamed in clean and orderly way

to prevent contamination of samples. If unacceptable blank

contamination is noted the applicable Department Supervisor will take
the necessary cleanup action.

Documentation is provided in the Case Narrative if unacceptable blank
contamination is noted describing factors related to any analysis that

- was halted until the source of unacceptable blank contamination was

located and the system brought back under control.

If an accident causes a spill or leak in the laboratory action will be

-taken as specified in the Envirotech Research, Inc. Contingency Plan

and Emergency Procedures which is provided in Health and Safety
SOP No. M106.

3.5.  Procedures for After Hours Receipt of San'lples

3.5.1.

b)

The Sample Control Officer or his Assistant is generally available to
receive samples on work days until 7:00 p.m. When there is a need for

after hours sample receipt and storage the Sample Control Officer or his
Assistant will either:

Remain at the laboratory to receive samples if notified in advance of
the expected time of sample delivery, or;

Return to the laboratory to receive samples from the NJDEPE upon

request when telephoned at the number given below for Mr. Rob
McGrady

924-3630

3.6.  Procedures to Flag Rush or Short Holding Time Samples
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3.6.1.

2)
b)
c)

d)

3.6.2.

Rush samples and“;amples w1th short hblding times are flagged at four

‘points in the login procedure:

With the sample's entry in the Sample Log Book;

In the sample tracking system database; :
On the sample scheduling sheets in the Laboratory Data Management
Office;

In red ink on the top of the Job Folder that contains all documents that
relate to the samples.

For short holding time samples the Sample Control Officer or his
Assistant will also verbally notify the person assigned to start the
analysis or their Department Supervisor so that they are aware that
samples have been received that require special handling.
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Attachment 1

Was custody seal on cooler intact?

Was cooler temperature recorded?

Were all samples in good condition?

Were samples labeled?

‘Were sample container lids tightened and any sample

‘residue rinsed off the outside of the container?
Was chain of custody record form completed?
. Did number of samples and information on sample
~ labels correspond to number of samples and
Information on the chain of custody record form?
8. Did client relinquish-samples to the Sample Custody
Officer by signing the chain of custody record form
in the space provided with the date and time?
9. Did Sample Custody Officer receive the samples by ‘
signing the chain of custody record form in the
_._ space provided with the correct date and time?
10. Did client receive a copy of the properly executed
chain of custody record? '
11. Were the sample containers labeled with their
laboratory sample number on the side and top?

- 12. Were the job number and sample numbers printed on

the chain of custody record form?

- 13. Was an entry made in the Sample Log Book with all
necessary information (i.e. sample number, job number
date received, date sampled, number of containers
matrix, client I.D., parameters, client name, preservation
‘refrigerator location and any comments)?

—_ 14. Were solid samples requiring volatile organics
analysis screened with the HNU in the VOA laboratory?

_— 15. Were samples requiring volatile organics analysis
stored in either the high concentration or low
concentration refrigerator in the VOA laboratory?

o 16. Were all other samples secured in a refrigerator?

—_ 17. Were sample tracking forms initiated?

AW

N
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Attachment 1 _
S ] B . i I . c] ] ] -

Yes No
18. Was the job entered into the laboratory sample

tracking data base with all necessary information
(client, job number date received, date sampled and
number of analyses for each parameter)?

~'19. Were completed chain of custody record forms and
Internal sample tracking forms delivered to the

- Laboratory Data Management Office?

Job No. Signed Date

AR305205
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ENVIROTECH RESEARCH SOP No. M100
TANDARD OPERA’ PR

. FOR PREPARATION, PURITY and STORAGE of
REAGENTS and STANDARDS

AR305207
76 |



ENVIROTECH RESEARCH, INC.

-1.1. The following proceduré is written to address laboratory - procedures for

documenting the preparation, purity/traceability and storage of reagents and
standard reference materials. In all areas of the laboratory, it is each department's
supervisors responsibility to maintain records (bound notebooks) of all reagents
and standard reference materials used in his/her area of responsibility.

STORAGE:

2.1

All reagents, solvents, bulk chemicals, neat materials and primary reference
standards are "logged in" by writing the date received into the laboratory directly
on the container. In addition, when a reagent, solvent, bulk chemical, neat material
or primary reference is opened for use, it is dated and initialed by the analyst. Bulk
dry reagents are stored in the balance room located adjacent to the glassware
washroom in the rear of the laboratory. Bulk solvents are stored in the solvent
storage room adjacent to the shipping/receiving dock located in the rear of the
building. In the event of an accidental spill or container failure the floor of this
storage areas is sealed to 6 inches above floor level with a Sentry Polymer
Semstone 245 coating. Bulk acids are stored in a "corrosives" storage cabinet

~ located in the solvent storage room. An exhaust fan operates 24 hours in this area

to eliminate any build up of solvent or acid fumes. Detailed procedures for the

-storage of working reagents and standard reference materials used in routine

sample analysis are addressed in each relevant analytical SOP.

3.1.

3.2.

The purity or grade of reagents used for testing purposes in the laboratory are
method specific.  Each analytical method has unique requirements and
specifications for reagents and standards used (i.e. pesticide residue analysis
requires the use of pesticide grade solvents while volatile organic analysis requires
purge and trap grade methanol). These requirements are detailed in Section 3
(Reagents) of each analytical SOP.

In all instances, existing stocks of chemicals and reagents must be consumed or
disposed of upon expiration prior to introducing a new lot or source of materials
into the laboratory. Once 2 new materials is introduced into a testing procedure
standard QA/QC procedures such as analysis of reagent blanks, matrix spike,
matrix spike duplicate and blank spikes will make
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obvious any substandard performance of new materials. Gross changes in
performance can be seen and corrected at the bench level upon review of the above
listed QC checks. Subtle changes are best viewed by tracking these QC check
parameter with Shuhart Charts. These charts are updated monthly and distributed
to the appropriate lab supervisors. '

4 P REAGENT :

4.1. The actual mechanics of preparing laboratory reagents and standard reference
‘materials are detailed in each analytical SOP.

4.2. At a minimum all reagents and solutions must be labeled to indicate identity, when
applicable titer, strength or concentration, diluent, preparation and expiration
dates. The dates are used to cross reference working standards to the bound
logbook entry. Upon preparation or opening of a pre-prepared standard solution,

‘ the following information is entered into a bound laboratory notebook (Identity
and source of neat material or purchased stock solution, lot number if applicable,
concentration, diluant, date prepared or placed in service, expiration date, analyst
responsible for preparation and a record of all weights and dilutions used). Each

~ page of the notebook must be signed by both the analyst preparing the reagent or
standard and authenticated with the signature of his’/her immediate supervisor.
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SCOPE and APPLICATION

1.1.  The following procedure outlines the steps taken to ensure that instruments and
ancillary equipment are in condition to perform their respective functions.

4

PROCEDURE

2.1.  Analytical Instruments - The maintenance procedures, calibration procedures and
tuning procedures which are carried out by analysts are covered in detail in the
analytical SOPs. Every analytical instrument is covered by a service contract
which calls for immediate service from the vendor should a failure occur. In
addition to covering the instrument hardware, the software which controls the
instruments is also covered by a maintenance contract. The department supervisor
is responsible for the maintenance of the instruments within his laboratory.

2.2. Ancillary Equipment - The inorganic laboratory supervisor is responsible for all the
ancillary equipment listed below except for the GC items which are the
. responsibility of the GC Supervisor. In addition to routine instrument maintenance
provided by manufacturer's maintenance contracts and software services,
Envirotech will perform the following checks to insure that ancillary equipment

- and instrumentation are capable of functioning properly:

2.2.1. Analytical Balances

2.2.1.1. The balance is to be certified and checked once a year by a balance
servicing company.

2.2.1.2. The analytical balance is to be checked once per month with class
S weights, over the range of 10 milligrams to 30 grams.

2.2.1.3. All pertinent information will be recorded in a bound log book.

2.2.2. pH Meters

2.2.2.1. Meters are to be standardized against two buffers that bracket the
pH of the sample.

80 AR30521 |
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2.3.2.2.The electrodes will be immersed in an appropriate buffer or water
when not in use, and filled with an appropriate filling solution
specified by the manufacturer.

2.2.2.3.A daily check of the pH meter will be made after calibration by
_setting the meter to pH 7.00 with a buffer standard and then with
no further adjustment, reading pH buffer standards of pH 4.00 and
10.00 and recording the actual readings in a bound log book.

2.2.3. Spectrophotometers
| 2.2.3.1.A quarterly calibration of the Sequoia Turner Model 340
Spectrophotometer will be performed for determinations including
cyanide and phenols.
© 2.2.3.2.The wavelength observed, date of check and analyst's name will be

recorded in a bound log book.

2 2.4. Drying Ovens

2.24.1. The temperature of each drying oven will be recorded in a bound
log book daily or for each day the oven is in use.

2.2.5. Refrigerators

2.2.5.1. The temperature of ecach refrigerator shall be recorded daily in a |

bound notebook by reading an in-place thermometer immersed in
---- - —— - liquid on a shelf of the refrigerator.

2.2.6. Thermometers

2.2.6.1.All glass thermometers will be verified yearly by comparing the
readings of these thermometers with a NBS traceable certified
thermometer. Each thermometer will be identified and a record will
be maintained including thermometer identification, the temperature
of the certified thermometer, the temperature of the

AR305212
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thermometer being verified, date of verification and analyst who
performed verification.

22.7. Gas Chromatograph Detectors

227.1.A record will be maintained for each detector with the serial

number, date of installation, and background current profiles
obtained at the time of installation.

2.2.8. Gas Chromatograph Columns

2.2.8.1. A record containing column ID number, date of packing or
purchase, liquid phase identity and lot number of precoated column
packing, conditioning temperature, flow rate and number of hours,
length and shape of column, background current profiles and date
of silation of column will be maintained for each column.
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Envirotech Resedrch. Inc. performs analyses using EPA methodology and other
published authoritative methods. A detailed description of our procedures for- each method are
found in our analytical standard operating procedures manual

The following analytical methods summary provides a listing of analytical methods
routinely offered by Envirotech Research. Inc. as of November 1995. In addition, this summary
provides a listing of major groups of analyses and analytical packages routinely offered.
Additional methods are offered for special projects upon request.

The table provided below gives a summary of the pages that follow.

Methods and Parameters Contents Summary

1. Priority Pollutants. Major Groups and Packages

9

. TCL and TAL. Major Groups and Packages

. EPA Contract Laboratory Program Methods T

Hazardous Waste Classification Analyses

(o8}

-4. -Volatile-Organic Anatysis Profiles =~ - - rrmrer e e
5. Metals Analyses. Individual Metals and Packages

6. General Chemistry

7. Petroleum Discharge Evaluation Analyses
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Priority Pollutant Major Groups and Pac‘kagves

600 Series Methods for Water and Wastewater
SW-846 Methods for Soil and Solid Waste

Method
Parameter Water/Soil
‘Priority Pollutant Volatile Organics
with Xylenes (VOA) 624/8240
Priority Pollutant Volatile Organics +15
with Xylenes (VOA+15) 624/8240
Priority Pollutant Volatile Organics +15
with Xylenes, MTBE and TBA 624/8240
Priority Pollutant Base/neutral
Extractable Organics (BN) 625/8270
Priority Pollutant Polynuciear .
Aromatic Hydrocarbons (PAHSs) 625/8270
Priority Pollutant Base/neutral 7 :
_Extractable Organics +15 (BN+15) 7 625/8270
Priority Pollutant Base/neutral and
Acid Extractable Organics (BNA) 625/8270
Priority Pollutant Base/neutral and
Acid Extractable Organics +25 (BNA+25) 625/8270
Polychiorinated Biphenyls (PCBs) 608/8080

Priority Pollutant Pesticides & PCBs (Pest/PCB) 608/8080
Priority Pollutant Metals (PP Metals) 200 Series/6010&7000
13 elements: As, Sb, Be, Cd, Cr,
Cu, Ni,Pb, Hg, Se, Ag, Tl, Zn
Full Priority Pollutants (VOA, BNA, PestPCB, and Métals)

Full Priority Pollutants +40 (VOA+15, BNA+25, Pest/PCB, Metals)

Y f AR305215 ~-——



ENVIROTECH RESEARCH, INC,

Target Compound List (TCL) Organics and
Target Analyte List (TAL) Metals Major Groups and Packages

600 Series Methods for Water and Wastewater
SW-846 Methods for Soil and Solid Waste

- Method
Parameter "~ Water/Soil
TCL Volatile Organics with Xylenes 624/8240
TCL Volatile Organics +10 with Xylenes 624/8240
TCL Volatile Organics +10 with Xylenes,

MTBE and TBA . 624/8240
TCL Base/neutral Extractable Organics 625/8270
TCL Base/neutral Extractabie Organics +10 625/8270
TCL Base/neutral and Acid Extractable

Organics 625/8270
Baée/neutral and Acid Extractable

‘Organics +20 7 625/8270
TCL Pesticides & PCBs 608/8080
TAL Metals 200 Series/6010&7000

23 elements: Al, Sb, As, Ba, Be,

Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,

Hg, Ni, K, Se, Ag, Na, Tl, V, Zn
Cyanide ) 335.2

Full TCL Analysis Package (VOA, BNA, PestPCB)
Full TCL+30 Analysis Package (VOA+10, BNA+20, PestPCB)
Full TAL & TCL Analysis Package (VOA, BNA, Pest/PCB, Metals CN)

Full TAL & TCL+30 Analysis Package
(VOA+10, BNA+20, Pest/PCB, Metals, CN)
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USEPA Cohtraéf Laboratory Program (CLP)

Analysis and reporting is provided as specified in the 3/90 CLP Statement Of
Work (SOW) Methodology for Organics Analysis Multi-Media, Multi-Concentration,
document number OLMO03.1

Metals and Cyanide analysis and reporting is provided as specified in the CLP
SOW Methodology for Inorganic Analysis Multi-Media, Multi-Concentration, document
ILM03.0

Parameter Matrix

CLP Target Compound List (TCL):

CLP-TCL Volatile Organics +10 ' Water or Soil
CLP-TCL Semivolatile Organics +20 Water or Soil
CLP-TCL Pesticides & PCBs Water or Soil

Target Analyte List (TAL):

Target Analyte List Metals Water or Soil
.23 elements: Al, Sb, As, Ba, Be,
Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,
Hg, Ni, K, Se, Ag, Na, Tl, V, Zn

Cyanide Water or Soil
CLP-TCL +30 Organics Package Water or Soil

Full CLP-TAL & TCL +30 Package Water or Soil

When CLP analysis is required, please specify "CLP" analysis on the Chain-of-Custody}
record provided with your samples.

Prices include CLP full format laboratory deliverable reports.
CLP methods require site specific quality assurance samples. With each group of up to

20 environmental samples provided over a period of 14 days or less, a matrix spike and
matrix spike duplicate are required, resulting in two billable samples.

AR305217 = .
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Waste Characteristic Testing

Parameter Method

"Toxicity Characteristic Leaching Procedure (TCLP):

1. TCLP Zero Headspace Extraction 1311
2. TCLP Inorganic and Semivolatile
Organic Extraction 13N
3. TCLP Volatile Organics Analysis 8240
4. TCLP Base/neutral and Acid
Extractable Organics Analysis 8270
5. TCLP Metals Analysis 6010/7471

6. TCLP Pesticides and Herbicides 8080/8150

Other RCRA Characteristic Tests:

7. Ignitability 1020 u
8. Corrosivity 9045
9. Reactivity (Cyanide and Sulfide) SW-846 Chapter 7.3

Other Waste Classification Tests:
10. Total Petroleum Hydrocarbons (PHC) 418.1

11. Polychlorinated Biphenyls (PCBs) 8080

Waste Classification Packagesi

Full TCLP Items 3-8, Water
lterms 1-6, Solid
Full TCLP, RCRA Tests, PHC & PCBs  ltems 3-11 Water
ltems 1-11 Solid
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Volatile Organic Profiles

7_ Chromography

Met

Parameter Water/Soil
eAcrolein & Acrylonitrile (GC-FID) 603/8030
sAlcohols or Glycols (GC-FID) 8015
sBenzene, Toluene, Ethylbenzene

and Xylenes (BTEX) (GC-PID) . 602/8020
oTo add MTBE, TBA or DIPE to a BTEX analysis

add $10 per compound
sTo add Naphthalene to a BTEX analysis add $20
sPurgeable Aromatics (GC-PID) 602/8020
*Purgeable Halocarbons (GC-ELCD) 601/8010
sPurgeable Halocarbons and Aromatics

(GC-PID/ELCD) 601&602/8021
sVolatile Organics in (Drinking) Water

(Capillary GC-PID/ELCD) 502.2

Parameter

ePurgeable Organics in (Drinking) Water
(Capillary GC/MS)
oPriority Pollutant Volatile Organics
with Xylenes
oPriority Pollutant Volatile Organics +15
with Xylenes
oPriority Pollutant Volatile Organics +15
with Xylenes, MTBE and TBA
«TCL Volatile Organics with Xylenes
¢TCL Volatile Organics +10 with Xylenes
*TCL Volatile Organics +10 with Xylenes,
MTBE and TBA
o TCL Volatile Organics +10

) Gas Chromatography/Mass Spectrometry

Metc;a '
Water/Soil

524.2
624/8240
624/8240
624/8240
624/8240
624/8240

624/8240
CLP-SOW
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Individual Metais

‘Metals Analyses

Method Method

Parameter Water/Soil Parameter Water/Soil

Al Aluminum '200.7/6010 Mg Magnesium  "200.7/6010
Sb Antimony 204.2/6010 Hg Mercury 24517471
As Arsenic 206.2/7060 Mo Molybdenum  200.7/6010
Ba Barium 200.7/6010 N  Nickel 200.7/6010
Be Beryilium 200.7/6010 K Potassium 200.7/6010
Cd Cadmium '200.7/6010 Se Selenium 270.217740
Ca Calcium 200.7/6010 Ag Silver . 200.7/6010
. Cr Chromium, Total 200.7/6010 Na Sodium 200.7/6010
Co Cobalt 200.7/6010 Tl Thallium 279.2/7841
Cu Copper 200.7/6010 8n Tin 200.7/6010
Fe iron 200.7/6010 Ti Titanium 200.7/6010
Pb Lead 239.2/6010 V  Vanadium 200.7/6010
Zn Zinc 200.7/6010

e A digestion fee is charged once per sample in addition to the analysis fee listed

above for each individual metal.
No digestion fee is charged for Mercury or Metals Packages

See General Chemistry Section, Page 8, for Hexavalent Chromium Analysis

Prices.
Metals Analysis Packages
Parameter Matrix

RCRA or DrinkingA Water Metals

8 elements: As, Ba, Cd, Cr, Pb, Hg, Se, Ag Water or Soil
Priority Pollutant Metals (PP Metals)

13 elements: As, Sb, Be, Cd, Cr,

Cu, Ni,Pb, Hg, Se, Ag, Tl, Zn Water or Soil
Target Analyte List Metals (TAL Metals) |

23 elements: Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu,

Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn Water or Soil
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" General Chemistry

Method

Turbidity

Paraméter Water/Soil
Acidity 305.1
Alkalinity . 310.1
Carbon Dioxide, Free 406B
Cation Exchange Capacity 9081
Chemical Oxygen Demand 4104
Chloride 325.3
Chilorine Residual 330.5
Chromium, Hexavalent (Cr+6) 1-1230-84/3060-7196A
Cyanide 335.2
Fluoride 340.2
Hardness 314A
Herbicides 515.1/8150
Nitrogen, Ammonia 350.3
Nitrogen, Nitrate 353.3
Nitrogen, Nitrite 3563.3
Oil Grease, Gravimetric 413.1
Oil Grease, IR 413.2
Oxidation Reduction Potential (Water) ASTM D1498
Oxygen, Dissolved (Winkler) 360.2

-Petroleum Hydrocarbons, Total (PHC):
e Standard turnaround analysis 418.1
e Three to Five work day rush analysis 418.1
e Next day rush analysis 418.1
pH - water samples 150.1
pH - soil samples 9045
Phosphate, Ortho 365.3
Phosphorous, Total 365.3
Phenols, Total 420.1
Residue:
e Total Dissolved Solids 160.1
¢ Total Suspended Solids 160.2
e Total Solids 160.3
o Total Volatile Solids 160.4
e Settleable Solids 160.5
e Percent Solids (Moisture) in Soil 3550 Sec. 7.2
Specific Conductance 1201
Sulfate 375.4
Total Organic Carbon - water 415.1
Total Organic Carbon - sail 9060
180.1
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Petroleum Discharge Evaluation Analyses

, Method
Parameter Water/Soil
" Total Petroleum Hydrocarbons (PHC):
e Standard turnaround analysis 418.1
o Three to Five work day rush analysis 418.1
o Next day rush analysis 418.1
Priority Pollutant Volatile Organics +15
with Xylenes (VOA+15) _ 624/8240
Priority Poliutant Volatile Organics +15
with Xylenes, MTBE and TBA 624/8240
Priority Pollutant Volatile Organics +15
with Xylenes and Naphthalenes 624/8240
Priority Pollutant Base/neutral
* Extractable Organics +15 (BN+15) 625/8270
Priority Pollutant Polynuclear
-Aromatic Hydrocarbons (PAH) 625/8270
Benzene, Toluene, Ethylbenzene
‘and Xylenes (BTEX) 602/8020

To add MTBE, TBA or DIPE toa BTEX analysisadd $ per
compound. To add Naphthalene to a BTEX analysisadd $ )

Lead in Water (Including Digestion Fee)
Lead In Soil (Including Digestion Fee)

- Polychlorinated Biphenyls (PCBs)

Hydrocarbon Product Identification (GC-FID):
1)  Qualitative - "GC-Fingerprint"
2) Quantitative -
eSpecify Gasoline Range Organics (GRO)
eor Diesel Range Organics (DRO)

Extractable Organic Cleanup Procedures:
e Acid-Base Partition Cleanup
o Alumina Column Cleanup

239.2

6010

608/8080

8015

8015

3650
3611

91
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ENVIROTECH RESEARCH SOP No. M101.1
STANDARD OPERATING PROCEDURE

FOR EXPERIMENTALLY DETERMINED MDLs and

PRECISION and ACCURACY

doc: M101.
Revision:
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INTRODUCTION:

. The following procedure is designed to 'demonstrate and document the laboratory's
ability to produce data of acceptable quality and to establish long term procedures for

generating data that meets or exceeds method precision, accuracy and detection limit
requirements. '

PRECISION AND ACCURACY:

2.1.

2.2.

Prior to analyzing samples or after modifying the analytical procedure the analyst
must make a one-time demonstration to generate acceptable accuracy and
precision with each analytical method. This is accomplished by spiking four
aliquots if reagent water with a Q.C. check sample concentrate (this concentrate
must be prepared independently from the standard solution used to produce the
calibration curve for quantitation). The concentration and makeup of the Q.C.
check sample is dictated by the method and defined in each analytical SOP. The
four Q.C. check samples are processed through the entire analytical scheme and
resultant concentrations calculated. The mean concentration (X), percent
recovery (P) and standard deviation (S) (in concentration units) are calculated

. and compared to the method Q.C. acceptance criteria. If X, P S are within Q.C.

limits, sample analysis can begin.

the Q.C. sample concentrate together with a spiked reagent blank and the percent
recovery compared to method percent recovery limits. If any sample parameter
percent matrix spike, recovery is outside Q.C. limits the value of the blank spike
for that parameter, is checked against the method limits. If the blank spike
recovery is within Q.C. limits, the sample spike recovery is considered to be due
to sample matrix interference and all data points within that QA batch of samples
can be reported. If the blank spike results are outside Q.C. limits, the analytical
system is considered "out of control”. Sample analysis can not continue until the
problem is resolved and an additional blank spike analysis is within Q.C. limits.
All samples extracted and analyzed while the analytical system was "out of
control” must be reextracted and reanalyzed.

3 93 |  AR30522L




P ey

\Y
W
o

xJ
-,
G

o~
Ry

. ENVIROTECH RESEARCH, INC. ' -

3. METHOD DETECTION LIMIT:

3.1. Prior to sample analysis, method detection limits (MDLs) are determined for each
analytical procedure used. These MDLs must be confirmed yearly (in the first quarter
of each year/preferably in January but no later than March). It is the responsibility of
the Supervisor to schedule this work in an identical fashion to scheduled
environmental samples. The procedure published in the Code of Federal Regulations,
40 CFR 136, Appendix B, "Definitions and Procedures for the Determination of the
Method Detection Limit", July 1, 1990 is to be used to determine each MDL. The
following concentrations must be used in determining laboratory generated MDLs.

Analyte Concentration
Metals (All Techniques) ~ 3xest. IDL
Purgeable Halocarbons(Method 601) 1ug/l
. ' Purgéable Halocarbons(Method 8010) l'ug/k.g
Purgeable Aromatics(Method 602) 2ug/l

Purgeable Aromatics(Method 602) 10.5 ug/
. __ Purgeable Aromatics(Method 8020) 2 ug/kg

Purgeable Aromatics(Method 8020) 0.5 ug/kg

Purgeables(Method 624) 2ug/l
Purgeables(Method 8240) 5 ug/kg
Pesticides/PCBs(Method 608) 1/5 ug/

Pesticides/PCBs(Method 8080) 30/150 ug/kg

Base/Neutral Acid Extractables

(Method 625) 10 ug/1 B/N, 20 ug/l AE
. Base/Neutral Acid Extractables
(Method 8270) 300 ug/kg B/N, 600 ug/kg AE
Acrolein and Acrylonitrile ,
(Method 603/624) 10/25 ug/
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Analyte Concentration
Cyanide (Method 335.3) 5 ug/l
Total Phenolics (Method 420.1) 50 ug/l

> Total Petroleum Hydrocarbons
(Method 418.1) 1.0 mg/1

At the above listed concentrations seven replicates of spiked reagent water or Na2SO#4, as
appropriate. are processed through the entire analytical scheme. The standard solution used
to prepare the seven replicate spike samples must be prepared or purchased from an
independent source than that of the quantitation standards as detailed in each analytical SOP.
Analyte concentrations and standard deviations-S (in concentration units) are calculated and
MDLs are determined using the following equation.

(S)x(3.143)=MDL

When following CLP methodologies for organic analyses (OLMO03.1), the Contract
Required Quantitation Limit (CRQL) is set at the concentration in the sample equivalent to
the concentration of the lowest calibration standard analyzed for each analyte. The analysis
of this low standard confirms the laboratory's ability to meet the CRQL. ’
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. Statistical Quality Control

Internal quality control (QC) samples analyzed in accordance with methods other than
CLP are entered into a QA data base. Data maintained in this system includes analytical resuits
from laboratory blanks, spiked blanks, matrix spikes and matrix spike duplicate analyses. This
data is used to establish known control limits of accuracy and precision for specific analytical
parameters. '

The primary function of the QC data base is to produce Shewhart Control Charts which
provide accuracy and precision information. Shewhart Charts use QC data from the twenty most
recent quality assurance batches for each individual analysis. Separate charts are plotted for each
matrix type. Shewhart Charts are produced using parameter and matrix specific data of the
following types: '

- Blank Spike Percent Recovery
- Matrix Spike Percent Recovery

- Relative Percent Difference of Matrix
Spike and Matrix Spike Duplicates

Information presented on these charts include average values, upper control limits, lower
control limits, upper warning limits and lower warning limits. The upper and lower control limits
are determined and plotted at three standard deviations from the mean. If results fall outside the
control limits action is taken to determine the cause of the outlying result. Upper and lower
warning limits are determined and plotted at two standard deviations from the mean. Results that
fall outside the warning limits are evaluated for any developing trends that may affect data quality.

Several representative Shewhart Charts are presented on the following pages.

AR305227



‘-r. oy TR ‘-‘aav i casee 8990} 08z ‘- 0598 elwisay

'

Y

AR305228

T Yowa VO
6ELC ICIE SELE CELE BEIE UL STLE  BHLE 218 SMIC RIS MHIE  SOLC  TOIE  BOLE  S6SC  €69C 163C l98C £S9¢C
=
T s8
+ + + + +
+ + + o+ + + + e
: - =
g
+ + + z
H
<

97

|_.|‘ “I” sot

T _ . 1= 54t

- St

J9A97] MO - HALVM - INIZNIBOUOTHO - A2A002Y % S8



o YerziLk 08 ast- $598 sz STLLS aSte 0’31} :OSZ+ 60'68 :eBuiany

AR305229

98

vy ,.”..,w.( 43928 YO
s - £59¢ }S9E 6v9c wes st erec 1ot 6£et 1698 £e9c
{ | | | { [ | | [ | o
f I I ] | I i I I I
18
4
-+ -+ + + +- —1 56 .
K a
2
+
-
3
+ -+ -1 sot
+
I~ st
lﬁ. L1483

.. ‘. ) 124277 MOT - HILVM - INIZNIBOUOTHI - Kianod3y % S

® | | ®




I8'8 08T+ . 99°) seBeieay w

$8'8 GSte
P71+ £59¢ }S9¢ ere it Syt 14 414 Wit 1% 1£3¢ A%
{ | i | | | § | | |
I | | | l { i ) | | o
T o
(q N}
w
o
(ap)
o -
. L
4
| | | [} I, - _ e | | |
. | _ ] 1 + + _ _ _ 0
o
e e e — 3
]
w .
+ + + + Ao
U —— — - 9
T 2
i

[2A9] MO~ HILVM - SNIZNIBOHOTHO - AdY ASWISW




ENVIROTECH RESEARCH, INC.

ENVIROTECH RESEARCH SOP No. D102.1

ARD OPERATIN ED FOR

INTERNAL QA INSPECTION AND CORRECTIVE ACTION PROCEDURES

doc: D102
Revision:

100 AR30523



. | 5
ENVIROTECH RESEARCH, INC. | %%

-

1.0 SCOPE and APPLICATION

1.1 This procedure éxplains the process of review of Quality Control indicators which
are performed in accordance with the methodology being employed.

1.2 The specific criteria which are evaluated are method specific and are enumerated in
the respective analytical SOPs. Detailed audit procedures including NJDEPE QA
requirements for each method are given in the following QA Checklists:
Attachment QA Checklist Title

1 Volatile Organics, SW846 Method 8240

2 Semivolatile Organics, SW846 Method 8270

3 Organochlorine Pesticides and PCBs,
SW846 Method 8080

4 Metals by ICP, SW846 Method 6010

5 Metals by Graphite Furnace AA, | '
SW846 7000 Series Methods

-6 - Mercury by Cold Vapor AA, SW846 Method 7471
7 General Chemistr~y
8 Volatile Organics, USEPA 3/90 SOW
9 Semivolatile Organics, USEPA 3/90 SOW
10 Metals by ICP, USEPA SOW
11 Metals by Graphite Furnace AA, USEPA SOW

12 Mercury 5y Cold Vapor AA, USEPA SOW

1.3 Corrective action procedures are presented in Section 3 of this SOP as guidance
when criteria described in Attachments 1 through 12 are out of acceptance limits. ‘

- 101 " AR305232
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2.0 PROCEDURE

2.1 The ultimate responsibility for quality inspection rests with the Quality Assurance
Officer. The review of Quality Control criteria is performed in a tiered approach. The

first level of review is performed by the analyst conducting the test, the next tier of

review rests with the department supervisor and the final tier of review is pexformed by
the Quality Assurance Officer.

2.2 Environmental samples are analyzed by different methodologies within a department.
The analyst determines which methodology is to be followed before initiating the
analysis. Instrument tunes and calibrations are conducted in accordance with the
method. If any criteria do not completely satisfy the method requirements for tune and
calibration, the analyst stops and rectifies the problem in accordance with the specific
analytical SOP. The analyst may seek the assistance of the supervisor.

2.3 The root cause for a nonconformance to method criteria may either be local or

systematic. A local nonconformance requires a solution which is isolated to a particular
instrument and is readily rectified. A systematic nonconformance is normally present
across all instruments in a department. Local nonconformance may be rectified by the
analyst alone or by the analyst and the department supervisor. If at any time a systematic
nonconformance is suspected, the Quality Assurance Officer is notified and the QAQ,
department supervisor and one or more analysts initiate a corrective action investigation
to isolate and eliminate the root cause of the nonconformance.

2.4 -Analysis of samples may occur only after the cause of the nonconformance has been
eliminated. The analyst proceeds to acquire data in accordance with the method being
followed. After an analytical sequence is complete, each sample is reviewed to
determine if it meets the method criteria set forth in the analytical SOP. Specific criteria
-may vary from method to method and include but are not limited-to analytical acquisition
occurring within a specified clock, areas of internal standards, surrogate recoveries

within acceptable limits, post digestate spike recoveries within limits and absence of

contamination in the laboratory blank.

2.5 Particular attention is paid to the Quality Control samples which were run. These
samples are subject to the same criteria as typical samples but also give indications of
local or systematic nonconformance. An analyst need not notify the department
supervisor if the laboratory blank, Matrix Spike, Matrix Spike Duplicate and Blank Spike
samples are within method specifications or within the laboratory's control limits as
established by the Shewhart Charts. The method being employed determines whether
laboratory established or method established criteria are to be used. If any of these
samples are outside acceptable limits the department supervisor is notified and reporting

of all samples associated with the QC samples is writhed pending a determination as to
the cause of the nonconformance.
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2.6 Whenever a nonconformance is reported, the supervisor collects all relevant
information relating to the analysis in order to follow a logical path to sound judgment.
The supervisor first determines if the nonconformance is local or systematic. If a
systematic nonconformance is suspected, the Quality Assurance Officer is notified and a
corrective action investigation is initiated. Typically, samples will be re-extracted and
rerun if sufficient sample exists to confirm local nonconformance. The Quality
Assurance Officer has the final authority and say if there is a disagreement.

2.7 The correction of a local nonconformance is documented in the analytical run
logbook.

2.8 All instances of nonconformance are explained on the jobs Non-Conformance
- Summary which is kept in the job specific folder in the Data Management Office.

2.9 Periodically, random, unannounced comprehensive QA audits are conducted by the
Quality Assurance Officer.

3.0 CORRECTIVE ACTIONS

3.1 Corrective Actions are taken based upon QA Checklists presented in Attachments 1
through 12. The type of action that may be taken is based upon an overall assessment of
factors relating to a particular testing program and when a problem is discovered i.e. is
the sample still within its holding time).

3.2 . The corrective action most frequently required when a question in Attachments 1
through 12 is answered "no" is to reject the results and re-analyzed the samples. This
assumes that the specific problems noted in the QA Checklist is discovered when the
sample is within holding time. Accordingly the first round of QA review is performed by
the analyst conducting the test and resolved with their supervisor.

3.3 Corrective action taken if it is discovered that a sample exceeds holding time
includes contacting the client to determine if new samples that are within holding time are
available. If new samples are available perform analysis within holding time, if not note
holding time nonconformance in the case narrative or nonconformance summary.

R305234
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Attachment 1

QA Checklist - Volatile Organics, SW846 Method 8240

1. For soil or water samples preserved with Hcl upon sample collection, was
.analysis conducted within 14 days of sample collection and was the pH of the
~water samples recorded in the sun log?

For un-preserved water samples, was analysis conducted within 7 days of
'sample collection?

2. Did every analytical sequence commence run at standard injection of 50 ng
of BFB that met the method specified criteria?

3. Was a 5 point initial calibration run at standard concentrations of 10, 20,
50, 100 and 200 ppb and did this calibration range meet the method specified
criteria for Minimum RF and Maximum %RSD and were Surrogate
Compounds added to the standards at these concentrations?

4.If a continuing calibration check standard was run, was it run at the midpoint

of the initial calibration range, did it meet the method specified criteria for

Minimum RF and Maximum %D and were all subsequent samples quantitated
_using the RFs generated by the continuing calibration check?

5.Did the method blank contain less than the MDL for all target compounds,
_except for the Methylene Chloride, 2-Butanone and Acetone, which must be

less than or equal to 3 times the MDL?

6.Were the standard or standards run immediately after the BFB?

7.Was the method blank run immediately after the standard or standards?

8. Were all subsequent samples injected within 12 hours of the BFB injection
time?

9.Were the following Internal Standards used at the following concentrations
in all standards, samples, blanks and QA samples?

1. Bromochloromethane - 50 ppb
2. 1,4-Difluorobenzene - 50 ppb
3. Chlorobenzene - d5 - 50 ppb
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Yes No

' Attachment 1

QA Checklist - Volatile Organics, SW846 Method 8240

10. Were the compounds quantitated against the method specified internal
standard?

11. Were the Internal Standard areas within -50% to +100% of the Internal
St;ndard area of the calibration standard?

12. Were the following Surrogate Compounds added to all samples, blanks
and QA samples at the following concentrations?

1. 1,2-Dichloroethane-d4 - 50 ppb
2. Toluene-d8 - 50 ppb
3. Bromofluorobenzene - 50 ppb

13. Were the surrogate recoveries within laboratory control limits?

14. If either the Internal Standard areas or Surrogate Compound recoveries
were outside acceptable limits, was the sample re-analyzed to confirm the
matrix interferences?

15. Was at least one Matrix Spike/Matrix Spike Duplicate pair run per 20
environmental samples per matrix and were the following compound spiked
at the following concentrations?

. 1. 1,1-Dichloroethene - 50 ppb .
2. Trichloroethene - 50 ppb
3. Benzene - 50 ppb
4. Toluene - 50 ppb
5. Chlorobenzene - 50 ppb

16. Were all environmental samples analyzed within 28 days of their related
MS/MSD?

17. Are the chromatograms adequately resolved, not overloaded and free of
carryover?
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:y ~ Attachment 1

QA Checklist - Volatile Organics, SW846 Method 8240

18. Were RT and/or mass spectral identification criteria met?
19. Were all detected analytes within the linear range of the instrument?
20. Have all ca]culati'ons involving dilutions been spot checked?

21. Was the purge heated to 40°C for low level soil analyses?
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Yes No

Attachment 2

QA Checklist - Semivolatile Organics, SW846 Method 8270

1. Were soil samples extracted within 14 days of sample collection and was
analysis performed within 40 days of sample extraction?
Were water samples extracted within 7 days of sample collection and was

analysis performed within 40 days of sample extraction?

2. Did every analytical sequence commence with an injection of 50 ng of
DFTPP that met the method specified criteria?

3. Was a 5 point initial calibration run at standard concentrations of 10, 20, 50,
80 and 120 ppm and did this calibration range meet the method specified
criteria for Minimum RF and Maximum %RSD and were Surrogate
Compounds added to the standards at these concentrations?

4. If a continuing calibration check standard was run, was it run at the
midpoint of the initial calibration range and did it meet the method specified
criteria for Minimum RF and Maximum %D?

- 5. Did the method blank contain less than the MDL for all target compounds,

except for the phthalate esters, which must be less than or equal to 3 times the
MDL?

6. Were the standard or standards run immediately after the DFTPP?

7. Were all subsequent samples injected within 12 hours of the DFTPP
injection time?

8. Were the following Internal Standards used at the following concentrations
in all standards, samples, blanks and QA samples?

1. 1,4-Dichlorobenzene-d4  -40 ppm

2. Naphthalene-d8 -40 ppm
3. Chysene-d12 -40 ppm
‘4, Acenapthene-d10 -40 ppm
5. Phenanthrene-d10 -40 ppm
6. Perylene-d12 -40 ppm

AR305238
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A Attachment 2

QA Checklist - Semivolatile Organics, SW846 Method 8270

|5

9. Were the compounds quantitated against the method specified internal
standard? ,

10. Were the Internal Standard areas within - 50% to +100% of the Internal
Standard area of the calibration standard?

11. Were the following Surrbgate Compounds added to all low level samples,
blanks and QA samples at the following concentrations?

1. 2-Fluorophenol - 800 ppm x 0.25 ml
2. Phenol-d5 -800 ppm x 0.25 ml
3. 2,4,6-Tribromophenol -800 ppm x 0.25 ml
4. Nitrobenzene-d5 -400 ppm x 0.25 ml
5. 2-Fluorobephenyl =400 ppm x 0.25 ml

~ 6. Terphenyl-d14 -400 ppmx 0.25 ml

12 Were the following Surrogate Compounds added to all high level samples,
‘blanks and QA samples at the following concentrations?

1. 2-Fluorophenol - 800 ppm x 0.50 ml
2. Phenol-d5 -800 ppm x 0.50 ml
3. 2,4,6-Tribromophenol -800 ppm x 0.50 ml
4. Nitrobenzene-dS -400 ppm x 0.50 ml
_ 5. 2-Fluorobephenyl -400 ppm x 0.50 ml
6. Terphenyl-d14 -400 ppm x 0.50 ml

13. If either the Internal Standard areas or Surrogate Compound recoveries
outside acceptable limits, was the sample re-analyzed to confirm the matrix
interference?

+ 14. Was at least one Matrix Spike/Matrix Spike Duplicate pair run per 20 low
level environmental samples per matrix and were the following compound
spiked at the following concentrations?

1. Phenol - 800 ppm x 0.25 ml

2. 2-Chlorophenol - 800 ppm x 0.25 ml

3. 1,4-Dichlorobenzene - 400 ppm x 0.25 ml
AR305239
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Attachment 2

QA Checklist - Semivolatile Organics, SW846 Method 8270

S
B

|

4. N-Nitoso-di-n-propylamine
5. 1,2,4-Trichlorobenzene

6. 4-Chloro-3-methylphenol -

7. Acenaphthene

8. 4-Nitrophenol

9. 2,4-Dinitrotoluene
10. Pentachlorophenol |
11. Pyrene

- 400 ppm x 0.25 ml
=400 ppmx 0.25 mi

~800 ppm x 0.25 ml
~ 400 ppm x 0.25 ml
- 800 ppmx 0.25 mi
=400 ppm x 0.25 mi
- 800 ppm x 0.25 ml
- 400 ppm x 0.25 ml

14. Was at least one Matrix Spike/Matrix Spike Duplicate pair run per 20 high

level environmental samples per matrix and were the following compound

spiked at the following concentrations?

1. Phenol
2. 2-Chlorophenol
3. 1,4-Dichlorobenzene
- - 4, N-Nitoso-di-n-propylamine

5. 1,2,4-Trichlorobenzene
6. 4-Chloro-3-methylphenol
7. Acenaphthene

~ 8. 4-Nitrophenol
9. 2,4-Dinitrotoluene
10. Pentachlorophenol
11. Pyrene

MS/MSD?

carryover?

- 109

- 800 ppm x 0.5 ml
- 800 ppm x 0.5 ml
-400 ppmx 0.5 ml
-400 ppmx 0.5 mi
- 400 ppm x 0.5 ml
- 800 ppm x 0.5 mi
- 400 ppm x 0.5 ml
- 800 ppm x 0.5 mi
- 400 ppm x 0.5 mi
- 800 ppm x 0.5 ml
- 400 ppmx 0.5 ml

15 Were all environmental samples prepared within 28 days of their related
16. Are the chromatograms adequately resolved, not overload and free of

17. Were RT and /or mass spectral identification criteria met?
18. Were all detected analytes within the linear range of the instrument?

19. Have all calculations involving dilutions been spot checked?
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Yes No

‘ Attachment 3

QA Checklist - Organochlorine Pesticides and PCBs
SW846 Method 8080

1. Were soil samples extracted within 14 days of sample collection and was
analysis performed within 40 days of sample extraction?

Were water samples extracted within 7 days of sample collection and was
analysis performed within 40 days of sample extraction?

2. Were standards, QAws'zﬁirﬁ'bles and sainples run on two dissimilar columns? 7

3. For Pesticide Analysis, was a 5 point initial calibration run on both columns
for single components and did this calibration range meet the method specified
criteria for Maximum %RSD and were Surrogate Compounds added to the
standards?

4. For PCB Analysis, was a 5 point initial calibration run on both columns for
Arochlor-1016 and Arochlor-1260 and did this calibration range meet the
method specified criteria for Maximum % RSD?

5. Ifa 5 point calibration was not run within the analytical clock for the single

components or 1016 and 1260, was a successful check standard run against a 5
point range for these analytes? - - .

6. Was a single point run for all other target analytes within the analytical
clock for the purpose of identification?

7. If an analyte other than a single component Pesticide, Arochlor-1016 or
Arochlor 1260 was identified in a sample, was a successful 5 point initial
calibration run for the analyte or was a successful check standard run against a
5 point calibration for that analyte within the analytical clock?

8. For Pesticide Analysis, was an Endrin/DDT standard run on both columns
prior to analysis and did was the breakdown within method specified limits?

9. If an interference was present in the analysis, was the appropriate extract
cleanup procedure used?
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Attachment 3

QA Checklist - ORGANOCHLORINE Pesticides and PCBs
SW346 Method 8080

&
|5

10. Did the method blank contain less than the MDL for all target
compounds?

11. Were the following Surrogate Compounds added to all samples, blanks
and QA samples at the following concentrations for Pesticide Analysis?

1. Tetrachloro-m-xylene - 10 ppm x 0.05 ml
2. Dibutylchlorendate " =10 ppmx 0.05 ml
3. Decachlorobiphenyl - 10 ppm x 0.05 ml

~ 12. Were the following Surrogate Compounds added to all samples, blanks
and QA samples at the following concentrations for PCB Analysis?

‘ 1. Tetrachloro-m-xylene - 10 ppm x 0.05 ml
' 2. Dibutylchlorendate - 10 ppm x 0.05 ml
3. Decachlorobiphenyl - 10 ppm x 0.05 ml

13. Were the surrogate recoveries within laboratory control limits?

14. Was at least one Matrix Spike/Matrix Spike Duplicate pair run for
Pesticide Analysis per 20 environmental samples per matrix and were the
following compound spiked at the following concentrations?

1. Lindane . -20ppmx 0.1 ml
2. Heptachlor -20 ppmx 0.1 ml
3. Aldrin -20 ppm x 0.1 mi
4. Dieldrin =20 ppm x 0.1 ml
5. Endrin -20ppmx 0.1 ml
6.4,4’-DDT -20 ppmx 01.2 ml

15. Was at least one Matrix Spike/Matrix Spike Duplicate pair run for PCB
Analysis per 20 environmental samples per matrix and were the following
compound spiked at the following concentrations?

. ' 1. Arochlor-1016 - 100 ppm x 0.05 ml
2. Arochlor-1260 - 100 ppm x 0.05 mi
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Yes No

" Attachment 3

QA Checklist - Organochlorine Pesticides and PCBs
' ' SW846 Method 8080

16. Were all environmental samples prepared within 28 days of their related
MS/MSD?

17. Are the chromatograms adequately resolved, not overloaded and free of
carryover?

18. Were RT identification criteria met on both the primary and confirmation
columns?

19. Were all detected aﬁalytes within the linear range of the instrument?

20. Have all calculations involvihé dilutions been spot checked?

.
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’ Attachment 4

" QA CHECKLIST - Metals by ICP, SW846 Method 6010

3
5

1. Were all samples digested and analyzed within 180 days of sample
collection? ’

2. Were QC samples (e.g. Laboratory Control Sample, Prep Blank, Spike
Sample, Spike Sample Duplicate and Sample Duplicate) digested with each
batch of 20 environmental samples?

3. Was the instrument calibrated with a minimum of 3 standards?

4. Was an Initial Calibration Verification run prior to sample analysis run?

5. Was an Initial Calibration Blank run after each Initial Calibration‘
Verification?

6. Was the high standard analyzed at the beginning of the sample analysis run
and were the resultst+5% of the true value?

7. Were Interference Check Samples (ICSA and ICSAB) run at the beginning
and end of sample analysis run?

8. Was a Continuing Calibration Verification run after a maximum of 10
samples?

9. Was a Continuing Calibration Blank run after each Continuing Calibration
Verification? o

10. Did the Initial Calibration Verification/Continuing Calibration
Verfication meet the 10% control limit?

11. absolute value of the Initial Calibration Blank/Continuing Calibration
Blank less than the MDL?

12. Were the results of the ICSAB within 20% of the true value?

‘ o 13. Was each sample within the calibration range?

: 13 AR30524
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" Attachment 4

QA CHECKLIST - Metals by ICP, SW846 Method 6010

E
|5

14. Did the Prep Blank meet criteria i.e. were the results less than the absolute
value the MDL?

15. If the Prep Blank did not meet criteria , was the entire prep batch re-
digested and reanalyzed?

16. Were MS/MSD recoveries within 75-125% limit?
17. Was MS/MSD RPD less than 20%?
18. Was a Post Analysis Spike run to demonstrate the absence of interference?

19. Was the Laboratory Control Sample within QC Limits?

20. Was Sample/Duplicate RPD less than 20%?

21. Was a Serial Dilution run for each batch of samples to show the absence of
interferences?

22. Were the results of the Serial Dilution within 10% of the original
determination?
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Attachment 5

QA CHECKLIST - Metals by Graphite Furnace AA,
SW846 7000 Series Methods

GRAPHITE FURNACE:

Yes No

1. Were all samples digested and analyzed within 180 days of sample

_collection?

2. Were QC Samples (e.g. Laboratory Control Sample, Prep Blank, Spike
Sample, Spike Sample Duplicate and Sample Duphcate) digested with each
batch of 20 environmental samples?

3. Were calibration standards and calibration check standards prepared daily?
4. Was the instrument calibrated with a minimum of 5 standards?

S. Was each calibration standard injected in triplicate?

6. Was an Initial Calibration Verification run prior to sample analysis run?

7. Was an Initial Calibration Blank run after each Initial Calibration
Verification?

8. Was a Continuing Calibration Verification run after each 20 sample
injections?

9. Was a Continuing Calibration Blank run after each Continuing Calibration
Verification?

10. Did the Initial Calibration Verification/Continuing Calibration Verification
meet the 10% control limit?

11. Was the absolute value of the Initial Calibration Blank/Continuing
Calibration Blank less than the MDL?

12. Was each sample digestate injected in duplicate?

13. Was the duplicate injection less than 20% RPD?

14. Was each sample within the calibration range?

AR3052L46
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- Attachment 5 .
QA CHECKLiST - Metals by Graphite Furnace AA,
-~ SW846 7000 Series Methods
GRAPHITE FURNACE:
Yes No

15. Was each sample post spiked ?

16. Was the post spike recovery within 85-1157?

17. If the post spike recovery was not within acceptable limits, was the sample
run by Method of Standard Addition?

18. Were Method of Standard Addition requirements met?

19. Did the Prep Blank meet criteria i.e. were results less than the absolute
value of the MDL? '

20. If the Prep Blank did not meet criteria, was the entire prep batch re-

"digested and re-analyzed?

21 Were MS/MSD recoveries within 75-125% limit? '
22. Was MS/MSD RPD less than 20%?
23. Was Samble/Duplicate RPD less than 20%?

24 Was the Laboratory Control Sample within QC limits?
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- Attachxhent 6

QA CHECKLIST - Mercury by Cold Vapor AA, SW846 Method 7471

COLD VAPOR:

Yes No

1. Were all samples digested and analyzed within 28 days of sample
collection?

2. Were QC Samples (e.g. Laboratory Control Sample, Prep Blank, Spike
Sample, Spike Sample Duplicate and Sample Duphcate) digested with each
batch of 20 envxronmental samples?

3. Was the instrument calibrated with a minimum of 4 standards?

" 4. Was an Initial Calibration Verification run prior to sample analysis run?

5. Was an Initial Calibration Blank run after each Initial Calibration
Verification?

6. Was a Continuing Calibration Verification run after a maximum of 15

-samples?

7.Was a Continuing Calibration Blank run after each Continuing Calibration
Verification?

8. Did the Initial Calibration Verification/Continuing Calibration Verification
meet the 20% control limit?

9. Was the absolute value of the Initial Calibration/Continuing Calibration
Blank less than the MDL?

10. Was each sample within the calibration range?

11. Did the Prep Blank meet criteria i.e. were the results less than the absolute
value of the MDL?
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: Attachment 6
QA CHECKLIST - Mercury by Cold Vapor AA, SW846 Method 7471

COLD VAPOR:

Yes No

12. If the Prep Blank did not meet criteria, was the entire prep batch re-
digested and re-analyzed?

13. Were MS/MSD recoveries within 75-125% limit?
14. Was MS/MSD RPD less than 20%?
15. Was Sample/Duplicate RPD less than 20%?

16. Was the Laboratory Control Sample within QC litmus?
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' Attachment 7

QA CHECKLIST - GENERAL CHEMISTRY

1. Were all samples extracted and analyzed within the appropriate holding
times? ,

2. Were accepfable calibration standards run?
3. Did the method blank contain less than the MDL of the target analyte?

4. If applicable, was an MS/MSD or MS/DUP analyzed and was the recovery
within laboratory limits?

5. If applicable, were all environmental samples prepared within 28 days of
their related MS/MSD or MS/DUP?

. o 6. Were all analyte concentrations within the linear range of the instrument
being used?

7. Have all calculations involving dilutions been spot checked?
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' Attachment 8

QA CHECKLIST - Volatile Organics, USEPA SOW

1. For soil or water samples preserved with Hecl upon sample collection, was
analysis conducted within 10 days of verified sample receipt and was the pH
of the water samples recorded in the run log?

2. Did every analytical sequence commence with an injection of 50 ng of BFB
that met the method specified criteria?

3. Was a 5 point initial calibration run at standard concentrations of 10, 20, 50,
100 and 200 ppb and did this calibration range meet the method specified
criteria for Minimum RF and Maximum %RSD and were System Monitoring
Compounds added to the standards at these concentrations?

4. If a continuing calibration check standard was run, was it run at the
midpoint of the initial calibration range, did it meet the method specified
criteria for Minimum RF and Maximum %D and were all subsequent samples
quantitated using the RFs generated by the continuing calibration check?

5. Did the method blank contain less than th eCRQL for all target compounds,
except for the Methylene Chloride, 2-Butanone and Acetone, which must be
less than or equal to 5 times the CRQL. If the analysis is being done for the
NJ Laboratory Services contract, Methylene Chloride, 2-Butanone and
Acetone must be less than or equal to 3 times the CRQL.?

6. Were the standard or standards run immediately after the BFB?

7. Was the method blank run immediately after the standard or standards and if
the analysis was being conducted for the NJ Lab Services contract, was an

‘aqueous blank used?

8. Were all subsequent samples injected within 12 hours of the BFB injection
time?

9. Were the following Internal Standards used at the following concentrations
all standards, samples, blanks and QA samples?

1. Bromochloromethane 50 ppb
2. 1,4-Difluorobenzene 50 ppb
3. Chlorobenzene - d5 50 ppb
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L

Attachment 8

' QA CHECKLIST - CLP _3/90 - VOAs

3
&

" 10. Were compounds quantitated against the method specified internal
standard?

11. Were the Internal Standard areas within -50% to +100% of the Intemal
Standard area of the calibration standard?

12. Were the following System Monitoring Compounds added to all samples,
blanks and QA samples at the following concentrations?

1. 1,2-Dichloroethane-d4 ° - 50 ppb
2. Toluene-d8 - 50 ppb
3. Bromofluorobenzene - 50 ppb

13. Were the System Monitoring Compound within contract required limits?

14. If either the Internal Standard areas or System Monitoring Compound
“recoveries outside acceptable limits, was the sample re-analyzed to confirm the
matrix interference?

'15. Was at least one Matrix Spike/Matrix Spike Duplicate pair run per 20
environmental samples per matrix and were the following compound spiked at
the following concentrations?

1. 1,1-Dichloroethene - 50 ppb
2. Trichloroethene - 50 ppb
3. Benzene - 50 ppb
4. Toluene - 50 ppb
* 5. Chlorobenzene - 50 ppb

16. Were all environmental samples analyzed within 14 days of their related
MS/MSD?

17. Are the chromatograms adequately resolved, not overloaded and free of
carryover?

. B _ 18. Were RT and/or mass spectral identification criteria met?

101 AR305252



ENVIROTECH RESEARCH, INC.

" Attachment 8

QA CHECKLIST - CLP 3/90 - VOAs

19. Were all detected analytes within the linear range of the instrument?
20. Have all calculations involving dilutions been spot checked?

21. Was the purge heated to 40°C for low levei soil analyses?
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’ Attéchment 9

QA CHECKLIST - Semivolatile Organics, USEPA SOW

3
g

1. Were soil samples extracted within 10 days of verified sample receipt and
was analysis performed within 40 days of sample extraction?

Were water samples extracted within 10 days of verified sample receipt and
was analysis performed within 40 days of sample extraction?

~ 2.Did every analytical sequence commence with an injection of 50 ng of
DFTPP that met the method specified criteria?

3. Was a 5 point initial calibration run at standard concentrations of 10, 25, 40,
60 and 80 ppm and did this calibration range meet the method specified
criteria for Minimum RF and Maximum %RSD and were Surrogate
Compounds added to the standards at these concentrations?

o 4. If a continuing calibration check standard was run, was it run at the 25 ppm
. concentration and did it meet the method specified criteria for Minimum RF
and Maximum %D?

5. Did the method blank contain less than of equal to the CRQL of every target
‘compound except the phthalate esters, which must be less than of equal to 5
times the CRQL? If the analysis is being done for the NJ Laboratory Services
contract, the phthalate esters must be less than or equal to 3 times the CRQL.

‘6. Were 2 ul injected for all the standards, QA samples and environmental
- samples?

7. Were the standard or standards run immediately after the DFTPP?

‘8. Were all subsequent samples injected within 12 hours of the DETPP
injection time?

9. Were the following Internal Standards used at the following concentrations
in all standards, samples, blanks and QA samples?
- 1. 1,4-Dichlorobenzene-d4 = - 20 ppm.

2. Naphthalene-d8 - 20 ppm

3. Chysene-d12 - 20 ppm

" 4. Acenapthene-d10 - 20 ppm

‘ ' 5. Phenanthrene-d10 - 20 ppm
6. Perylene-d12 - 20 ppm
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Attachment 9

QA CHECKLIST - Semivolatile Organics, USEPA SOW . |

Yes No

10. Were the compounds quantitated against the method specified internal
standard?

11. Were the Internal Standard areas within -50% to +100% of the Internal
Standard area of the calibration standard?

12. Were the following Surrogate Compounds added to all samples, blanks
and QA samples at the following concentrations?

1) 2-Fluorophenol -150 ppm x 0.5 mi
2) Phenol-d5 -150 ppm x 0.5 ml .
3) 2-Chlorophenol-d4 -150 ppm x 0.5 ml
4) Nitrobenzene-d5 -100 ppm x 0.5 ml
5) 2-Fluorobiphenyl , -100 ppm x 0.5 ml
6) 1,2-Dichlorobenzene-d4 -100 ppm x 0.5 ml
7) Terphenyl-d14 -100 ppm x 0.5 ml
8) 2,4,6-Tribromophenol -150 ppm x 0.5 ml

13. Were the surrogate recoveries within contract required control litmus?

14 If either the Internal Standard areas or Surrogate Compound recoveries

outside acceptable limits, was the sample re-analyzed to confirm the matrix
interference?
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: Attachment 9

QA CHECKLIST - Semivolatile Organics, USEPA SOW

Yes No
. 15. Was at least one Matrix Spike/Matrix Spike Duplicate pair run per 20
environmental samples per matrix and were the following compound spiked at
the following concentrations?
Phenol - 150 ppmx 0.5 ml
2-Chlorophenol - 150 ppm x 0.5 mi
1,4-Dichlorobenzene - 100 ppm x 0.5 ml
N-Nitoso-di-n-propylamine - 100 ppm x 0.5 ml
1,2,4-Trichlorobenzene - 100 ppm x 0.5 mi
4-Chloro-3-methylphenol - 150 ppm x 0.5 mi
Acenaphthene - 100 ppm x 0.5 ml
4-Nitrophenol - 150 ppm x 0.5 mi
2,4-Dinitrotoluene - 100 ppm x 0.5 ml
‘ Pentachlorophenol -150 ppmx 0.5 ml

Pyrene - 100 ppm x 0.5 ml
16. Were all environmental samples prepared within 14 days of their related
MS/MSD?

17. Are the chromatograms adequately resolved, not overloaded and free of
carryover?

18. Were RT and/or mass spectral identification criteria met?]
19. Were all detected analytes within the linear range of the instrument?

20. Have all calculations involving dilutions been spot checked?
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" Attachment 10

QA CHECKLIST - Metals by ICP, USEPA SOW

1. Were all samples digested and analyzed within 180 déys of sample
collection?

2. Were QC samples (e.g. Laboratory Control Sample, Prep Blank, Spike

" Sample and Sample Duplicate) digested with each batch of 20 environmental

samples?
3. Was the instrument calibrated with a minimum of 2 standards?
4. Was an Initial Calibration Verification run prior to sample analysis run?

5. Was an Initial Calibration Blank run after each Initial Calibration
Verification?

6. Was a CRI run at the beginning and end of sample analysis run?

7. Were InterferenceEhébk Samples (ICSA and;ICSATBi ruﬁ af the beginning
and end of sample analysis run?

8. Was a Continuing Calibration Verification run after a maximum of 10
samples?

9. Was a Continuing Calibration Blank run after each Continuing Calibration
Verification?

10. Did the Initial Calibration Verification/Continuing Calibration Verification
meet the 10% control limit?

11. Was the absolute value of the Initial Calibration Blank/Continuing
Calibration Blank less than the CRDL?

12. Were the results of the ICSAB within 20% of the true value?
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| " Attachment 10

QA CHECKLIST - Metals by ICP, USEPA SOW

~ 13. Was each sample within the calibration range?

14. Did the Prep Blank meet criteria i.e. were results less than the absolute
value of the CRDL?

15. If the Prep Blank did not meet criteria, was the entire prep batch re-
digested and re-analyzed?

16. Was MS recovery within 75-125% limit?

17. If MS Recovery was outside the QC limit was a Post Spike run?

- 18. Was the Laboratory Control Sample within QC Limits?

19. Was Sample/Duplicate RPD less than 20%?
20. Was a Serial Dilution run for each batch of samples?

21. Were the results of the Serial Dilution within 10% of the original
determination?

o 127 AR305258



ENVIROTECH RESEARCH, INC,

bt

Attachment 11

QA CHECKLIST - Metals by Graphite Furnace AA, USEPA SOW

GRAPHITE FURNACE:

Yes No

1. Were all samples digested and analyzed within 180 days of sample
collection?

2. Were QC Samples (e.g. Laboratory Control Sample, Prep Blank, Spike
Sample and Sample Duplicate) digested with each batch of 20 environmental
samples?

3. Were calibration standards and calibration check standards prepared daily?
4. Was the instrument calibrated with a minimum of 4 standards?

5. Was each calibration standard injected in dupiicate?

6. Was the duplicate injection less than 20% RPD?

7. Were the results of the standard analysis within 5% of the true value?

o 8. Was an Initial Calibration Verification run prior to sample analysis run?

- 9. Was an Initial Calibration Blank run after each Initial Calibration
Verification?

— . 10. Was a Contract Required Detection Limit Analysis run prior to sample
analysis run?

- 11. Was a Continuing Calibration Verification run after a maximum of 20
injections?

- 12. Was a Continuing Calibration Blank run after each Continuing Calibration
Verification?

o 13. Did the Initial Calibration Verification/Continuing Calibration
, Verification meet the 10% control limit?
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'. Attachment 11

QA CHECKLIST - Metals by Graphite Furnace AA, USEPA SOW
GRAPHITE FURNACE:

Yes No

14. Was the absolute value of the Initial Calibration Blank/Continuing
Calibration Blank less the CRDL?

1 5 Was each sample digestate iﬁjected in duplicate?
16. Was the duplicate injection less than 20% RPD?
17. Was each sample within the calibration range?
. . 18. Was each sample post spil;ed?

.19. Was the post spike recovery within 85-115?

20. If the post spike recovery was not within acceptable limits, was the sample
run by Method of Standard Addition?

21. Were'Method,of Standard Addition requirements met?

22. Did the Prep Blank meet criteria i.e. are results less than the absolute value
of the CRDL?

23. If the Prep Bland did not meet criteria, was the entire prep batch
re-di_gested and re-analyzed?

24. Was MS recovery within 75-125% limit?
'25. Was Sample/Duplicate RPD less than 20%?

26. Was the Laboratory Control Sample within’ QC Limits?
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" Attachment 12
QA CHECKLIST - Mercury by Cold Vapor AA, USEPA SOW

COLD VAPOR:
Yes No
1. Were all samples digested and analyzed within 26 days of sample
collection?
2. Were QC Samples (e.g. Laboratory Control Sample, Prep Blank, Spike
Sample and Sample Duplicate digested with each batch of 20 environmental
samples?:
3. Was the instrument calibrated with a minimum of 5 standards?

4. Was an Initial Calibration Verification run prior to sample analysis run?

5. Was an Initial Calibration Blank run after each Initial Calibration
Verification?

6. Was a Contract Required Detection Limit Analysis run prior to sample
analysis run?

7. Was a Continuing Calibration Verification run after a maximum of 10
samples?

- 8. Was a Continuing Calibration Blank run after each Continuing Calibration
Verification?

o 9. Did the Initial Calibration Verification/Continuing Calibration Verification
meet the 20% control limit?

. 10. Was the absolute value of the Initial Calibration Blank/Continuing
Calibration Blank less than the CRDL?

11. Was each sample within the calibration range?

. 12. Did the Prep Blank meet criteria i.e. were the results less than the absolute
value of the CRDL?
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" Attachment 12
QA CHECKLIST - Mercury by Cold Vapor AA, USEPA SOW

COLD VAPOR:

~ Yes No

13. If the Prep Blank did not meet criteria, was the entire prep batch
. re-digested and re-analyzed? ~

14. Was MS recovery within 75-125% limit?
15. Was Sample/Duplicate RDP less than 20%?

16. Was the Laboratory Control Sample within QC limits?
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SCOPE and APPLICATION

L1

This SOP outlines the steps taken to eliminate data entry errors and to maintain
the security of the databases and data systems.

' 12.  The mechanism for tracking sections of data packages is also‘ diécuésed.

PROCEDURE

2.1.

2.2

CONTROLLING AND ESTIMATING DATA ENTRY ERRORS

2.1.1.

2.1.2.

2.1.3.

The data reporting system is designed to input analytical results directly
from analytical instruments via a network. This minimizes the number of
transcriptions which in turn minimizes the potential for a reporting error.

Reviewed, processed data is uploaded from instruments to the appropriate
reporting database.

Data that -must be manually entered is checked by an individual other than
the person who entered the data. Any errors found are highlighted with a

‘red marker and the comer of the page is turned down so that it cannot be

used again. The corrected page is checked against the original after the

" correction is made.

REVIEWING CHANGES TO DATA AND DELIVERABLES AND

22.1.

2.2.2.

2.2.3.

. ENSURING TRACEABILITY OF UPDATES

All data in the Document Management Office including data which is to
be used in the production of the data report is the responsibility of the
Document Control Officer.

Data repositories such as instrument run logs, extraction logbooks and
maintenance logs are kept in bound, paginated books. The signature of the
responsible analyst is subjected to verification by the respective
supervisor. Logbooks which become filled are stored in a secured cabinet
in the laboratory. '

As data is produced, it may be tracked through an individual department

by means of the information contained in the job folder and the run logs or
extraction logs maintained in the individual department.
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2.3.

2.24.

2.2.5.

The reporting databases are secured by means of a password protection
system that accounts for any changes that are made to the database. An
audit trail is created to reconstruct what changes were made and who made
them.

The job folder acts as the repository for all data pertaining to the specific
group of samples. After the report is sent out, the Document Control
Officer archives the job folder in increasing job number order. The job
folders are kept on site for a period of not less than five years and are
easily accessible if information is requested at a later date.

TESTING, MODIFYING, AND IMPLEMENTING CHANGES‘ TO EXISTING
COMPUTER SYSTEMS INCLUDING HARDWARE, SOFTWARE, AND

2.3.1.

2.3.2.

.2.3.3.

2.3.4.

2.3.5.

2.3.6.

'DOCUMENTATION OR INSTALLING NEW SYSTEMS.

All modifications to computer systems or new system installations are
coordinated by the System Manager.

Initially, a meeting is held with but not limited to the System Manager,
Lab Manager, Quality Control Officer, and pertinent department
supervisors. System enhancements and development are discussed and
organized at this meeting. Upon satisfactory agreement of all parties, the
scope of the development is defined.

,Tésitfiﬁg is perfonn;d thr;mghdut the devélopmem cycle by the

development staff. Depending on the scope of the System Development
Project, lab personnel will be involved with testing either throughout the
development cycle or at the end for final testing and approval.

Where possible, any new or modified systems are tested side-by-side with
existing systems to ensure accuracy and to limit the introduction of new
and unforeseen ‘bugs.’

Documentation is maintained during the devéiopmeni cycle for system
administration and maintenance purposes. End-user documentation is
created at the end of the cycle to be included with any end-user training

needed. In addition, any SOPs which are affected by these changes are
modified.

Finally, upon approval of the Lab Manager and the Quality Control
Officer, the new development or modifications are implemented and
become standard operating procedure.
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24.

2.5.

DATABASE SECURITY, BACKUP AND ARCHIVAL

- 24.1.

- 24.2.

2.4.3.

244.

location for disaster recovery.

All electronic data is archived from analytical instruments and data
reporting databases using a variety of media ranging from cassette tapes
for GC and GC/MS data to cassette tapes and floppy disks for metals data.
Archived data is indexed and cross referenced to instrument run logs to
facilitate retrieval if necessary.

All data is archived in dublicate One copy is maintained at the main
facility for quick retrieval and the other copy is maintained at a remote

Database security is maintained by limiting access rights through

‘password protection. In general, users are granted the minimum amount

of privilege needed to perform their respective job functions.

Audit Trails are maintained on all databases to monitor data manipulation
and modifications.

SYSTEM MAINTENANCE

2.5.1.

All routine maintenance procedures are documented in a manual which is
maintained by the System Manager. This manual contains step-by-step
procedures for administering critical system activities including; backups,
retrievals, user maintenance, and security procedures.

Hardware

2.5.2.
- proper operation and full functionality.

2.5.3.

2.54.

2.5.5.

Data systems are continually monitored by the Systerh Manager to ensure

Where critical, redundancies are built-in to the system to maintain full
system operation in the event of a critical hardware failure. These
redundancies usually involve maintaining a backup system, which can
replace a main system until that main system is repaired or replaced.

Where possible and cost-effecnve, replacement hardware is stock-piled for
emergency.

Backup systems are routinely tested, specifically when normal system
maintenance requires the shutdown of the main systems.
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2.6.

.\(- ; .

2.5.6. Maintenance contracts are maintained with vendors for all critical
hardware.

2.5.7. Response times for in-house maintenance are not more than six hours.
Response times for maintenance contracts are not more than 24 hours.

2.5.8. All systems are protected against electronic surges or spikes and critical
systems are protected by Uninterruptible Power Supplies in the event of
power failures. '

Software

2.5.9. Telephone support contracts are maintained with vendors for all critical
- systems software. Response time for critical problems is not more than 4
hours

2.5.10. A close working relationship is maintained with all critical software
vendors to ensure software compliance with all methods and certifications.

2.5.11. Custom software is developed and maintained by the in-house staff, where
a suitable third-party package can not be found.

2.5.12. All electronic media which enters or leaves the lab, is checked against the

latest anti-virus software packages.
SYSTEM MANAGEMENT RESPONSIBILITY |
2.6.1. SYSTEM MANAGER
Responsibilities include:
2.6.1.1. The maintenance of all system hardware including but not

limited to; computers, network hardware, printers, and other
peripherals )

2.6.1.2. Ensuring the proper operation, installation, and availability of
all software such as; database management systems, data
reporting, data acquisition, general office packages, operating
systems, and network operations.

2.6.1.3. The operation and availability of the computer network

2.6.1.4. Data backup, archival, and retrieval.
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2.6.1.5. System and Database Security.

' 2.6:1.6.  Evaluation, acquisition, and implementation of new systems and

~ software.
26.1.7. Al in-housebsoftware development
2.‘6.1.8. Technical and Software Support |
2.6.1.9. General end-user training.
| 2.6.2. DATA SYSTEMS ADMINISTRATOR
Responsibilities include:
2.6.2.1. Software compliance with existing Certifications and Contracts
2.6.2.2. Datalntegrity -
2.6.2.3. Data Systems Operations
2.6.2.4. " Data System Support and Training. ]
2.7. :STAFF TRAINING PROCEDURESr

2.7.1. Staff training in data systems is the responsibility of the respective

2.7.2.

2.7.3.

2.74.

department supervisor. Where such media exists, training videos or
multimedia presentations are used to introduce the trainee to the data
system or software application. The user is then given any SOP or
software documentation available as additional introduction to the system.

After initial exposure, a system expert will provide one-on-one support to
the trainee detailing the specific operation of the package and how the
system is to be used to perform the job at hand.

Upon satisfactory completion of the training, the trainee’s supervisor will
determine if the user is ready to work or if more training is needed.

When the new user’s training is approved, a password and security
privileges are assigned and the new user is allowed to work with the
system.
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SCOPE and APPLICATION

- 1.1.  This procedure addresses the mechamsm for centrahzmg the documents supporting
a sample submission and for retrieval of these documents.

1.2.  This procedure also addresses the maintenance of. all notebooks used in the
" laboratory. v

PROCEDURE

2.1.  Accounting for supporting documents for a sample submission

2.1.1.

2.1.2.

2.13.

A group of samples submitted for analysis are assigned an Envirotech
Research Job No. in accordance with SOP No. S103. The Job No. is the
primary key which is used to retrieve information pertinent to the sample
submission.

A job folder is created when a group of samples are received. It is kept in

the Document’ Management Office while the analysis is in progress.
Internal and external sample control documents are kept in this folder
including Chain of Custody documents. Raw instrument data specific to

the samples in the group are also deposited in the job folder. These
-documents specify the dates and times the samples were prepared or
- analyzed which provides a cross reference to the appropriate laboratory

logbooks.

An individual wishing to retrieve job speoiﬁc information need only to look

‘at the job folder. If further information is required, the laboratory

notebooks may be examined by the cross reference provided in the job
folder. The instrument run logs also give an indexed key to achieved

-analytical data stored on reel to reel tape, cassette tape or diskette. Other

documents include the following:

Extraction Logs

Preventive Maintenance Logs
Balance Logs

Standards Prep Logs
Laboratory Notebooks
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2.2.

2.14.

After a job is completed and the final data report is sent to the client, the
entire job folder is sequentially archived for not less than five years and is
easily accessible if information is required at a later date.

Laboratory Logbooks

22.1.

22.2.

2.23.

S 224

The laboratory logbooks provide the most basic and fundamental
information about sample preparation and analysis, the various maintenance
measures taken and standard preparation information. All laboratory
notebooks are bound, paginated filled out in black pen only and subject to
signature authentication procedures.

Separate logbooks are dedicated to separate procedures, functions and
instruments.

The information contained in the logbooks are unique to the operation to
which they are dedicated. Logbooks maintained for sample preparation or
instruments logs will contain the information pertinent to the function they
are used for in accordance with the analytical SOP. These logbooks will all
contain at a minimum, however, the date, sample number and job number

and signature for the responsible party. The logbooks will be maintained in
a sequential manner.

Logbooks which become filled are archived in a secured cabinet in the

laboratory.
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1 !: Certificatio

Information is enclosed on laboratory certifications and approvals for Envirotech
Research, Inc. Documentation of these governmental approvals is enclosed, as follows:

1 | US Ar.mleorps of lEngineers Validation o
2 State of New Jersey ‘Certiﬁcation | .

3 ~ State of New York Certification

4 | State of Delaware DNREC Superfund Approval

5 State of Rhode Island License |

Laboratory certification insures that standards relating to personnel, facilities, data-
reporting, testing methodology and quality control procedures meet criteria adopted by the States
. of New Jersey, New York, Delaware and the U.S. Army Corps of Engineers. To maintain these
certifications Envirotech Research, Inc. has continually analyzed performance evaluation
samples acceptably and has passed intensive laboratory audit programs.
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DEPARTMENT OF THE ARMY
U.S. ARMY CORPS OF ENGINEERS — MRD
HTRW MANDATORY CENTER OF EXPERTISE
12565 WEST CENTER ROAD
OMAHA, NEBRASKA 68144-3869

ff?é::.gu oF Febl’?&ry 28, 1995

Environmental, Hazardous, Toxic
and Radioactive Waste Division

Envirotech Research, Inc.
777 New Durham Road
Edison, New Jersey 08817

Gentlenen:

This correspondence addresses the recent evaluation of your
laboratory by the U.S. Army Corps of Engineers (USACE) for

chemical analysis in support of the USACE Hazardous and Toxic
Waste Program.

Envirotech Research, Inc., has successfully analyzed the
project required performance evaluation (PE) samples as listed

below:

METHOD PARAMETERS _MATRIX
8240A Volatile Organics Water
8270A Semi-Volatile Organics Water
8270 Semi~Volatile Organics Soil
8080 - " Pesticides Water
8080 PCBs . Water
8080 PCBs Soil
8150 Herbicides Water
SW-846 Metals - 13 PP + Ba' Water
SW-846 Metals - 13 PP + Bal soil
418.1 TRPH Water
9071/418.1 TRPH soil
9010 i Cyanide : Water

Remarks: 1  Metals-Thirteen Priority Pollutant Netals plus Barium: antimony, arsenic, barfum, beryllium,
cadnium, chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc.

Enclosed for your information is a copy of the Laboratory
Inspection and Evaluation Report. Your laboratory has responded
to the deficiencies as noted in the report.
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‘ Based on the successful analysis of the project specific PE
samples indicated in the table in paragraph two above and the
results of the laboratory inspection, Envirotech-.Research, Inc.,
is validated for multimedia sample analysis by the methods listed
above. The period of validation is eighteen (18) months and
expires on July 13, 1996.

USACE reserves the right to conduct additional laboratory
auditing or to suspend validation status for any or all of the
listed parameters if deemed necessary. It should be noted that
your laboratory may not subcontract USACE analytical work to any
other laboratory location without approval of this office. This
laboratory validation does.not gquarantee the delivery of any
analytical samples from a USACE Contracting Officer.

If you have any guestions or comments regarding this
specific validation activity, please contact Dr. Anand Mudambi at
(402) 697-2571. General questions or comments with regard to
your lab’s validation status should be directed to Ms. Elena
Webster at (402) 6957-2574.

Sincerely,

arclia C. Davies, Ph.D.
Director, USACE Hazardous,
Toxic and Radioactive Waste

Mandatory Center of Expertise

Enclosure
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State of Nefo Jersey
DEPARTMENT OF ENVIRONMENTAL
PROTECTION AND ENERGY B
CHRISTINE TODD WHITMAN ‘ v RoOBERT C. SHINN, Jr.

Governor . Commissioner

November 17, 1994

Envirotech Research, Inc.
Envirotech Research/Div. AFF-EN
777 New Durham Road

Edison, N.J. 08817

Manager: Michael J. Urban
Lab ID# 12543
Dear Mr. Urban:

Enclosed is your 1994-95 Annual Certified Parameter List.
‘ This list replaces the 1993-94 form and must be

conspicuously displayed at the laboratory, along with your

permanent Laboratory Certificate. )

Your cooperation in this matter is appreciated.
Sincerely,
(‘ N .
Dottie Correnti

Administrative Analyst I
Bureau of Revenue

DCP:ch-208
Enclosure
cc: Jerry Bundy

New Jersey Is An Equal Opportunity Employer ® Printed on Recycled and Recyclable Paper
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- STATE OF NEW JERSEY 5.’,‘;“‘

DEPARTMENT OF ENVIRONMENTAL PROTECTION
OFFICE OF QUALITY ASSURANCE

ANNUAL CERTIFIED PARAMETER LIST FOR 1994-1995

Ei. .ROTECH RESEARCHy INCe (12543) IS CERTIFIED TO PERFORM THE &NALYSES.
ENVIROTECH RESEARCH/DIVeAFFSEN BELOW UNTIL JUNE 30 1995.

. DRINKING WATER LABORATORY CERTIFICATIGN
LIMITED CHEMISTRY
- 951 PHy GLASS ELECTRODE

952 TOT DISS SOLIDSy TOT RES

METALS
901 BAy ATOMIC ABSORPTION
902 AGy ATOMIC ABSORPTION
903 CUy ATOMIC ABSORPTION
904 FEy ATOMIC ABSORPTION
506 ZNy ATOMIC ABSORPTION ' .
912 HGyMANUAL COLD VAPOR
914 ASy GRAPHITE FURNACE
915 BAy GRAPHITE FURNACE
916 CDy GRAPHITE FURNACE
917 CRy GRAPHITE FURNACE
918 PBy GRAPHITE FURNACE
920 SEy GRAPHITE FURNACE

921 AGy GRAPHITE FURNACE

PAGE 1 LAB 12543

11/15[8
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‘DRINKING WATER LABORATORY CERTIFICATION

METALS
‘l’ 522
s23

924

925

954

- 961
962

963

965

966

967

968

" 969

ORGANICS

;942

5022
515.1

5242

CUy GRAPHITE FURNACE
FEy ORAPHITE FURNACE
MNy GRAPHITE FURNACE
INy GRAPHITE FURNACE
NAy ATOMIC ABSORPTION
BARIUMy ICAP

CADMIUMy ICAP
CHROMIUMy ICAP
SILVERy ICAP

COPPERy ICAP

IRONy ICAP

MANGANESEy ICAP

ZINCy ICAP

CHLOROPHENOXY ACID HERB
2y4=D
2949¢5-TP(SILVEX)

. TRIHALOMETHANES

CHLOROFORM
BROMOFDRN

BROMODICHLOROMETHANE
DIBROMDCHLOROMETHANE
voc (PT/GC)

CHLORINATED HERBe (GC)
voC (PT/GC-MS)

PAGE
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WATER POLLUTION LABORATORY CERTIFICATION

LIMITED
00010
00076
00095
00300
00340
00400
00410
00436
00500
00505
00530
00556
00610
00615
00630
00650
00660
00665
00671
00680
00681

00720

CHEMISTRY

TEMPERATURE

TURBIDITY

SPECIFIC CONDUCTANCE
DISS OXYGEN-WINKLER
cop

HYDROGEN ION=-PH
ALKALINITY

ACIDITY

TOT SOLIDS N
TOT VOLATILE so;inS.“ 
SUSP SOLIDS

OIL AND GREASE
AMMCNIA NITROGEN
NITRITE

NITRATE

PHOSPHORUSy TOT AS POkrw
ORTHOPHOSPHATE AS PO4.
PHOSPHORUSy TOT AS P
ORTHOPHOSPHATE AS P
ORGANIC CARBON, TOTAL
ORGANIC CARBONy DISSOLVED

CYANIDE, TOTAL

PAGE 3
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‘WATER POLLUTION LABORATORY CERTIFICATION

LIRITED CHEMISTRY

00722
00745
003500
00940
00945

00951

01032

32730
50060

70300

METALS
00915
00916
00525
00327
00929
00930
00935
00937
01000

01002

CYANIDEy AMEN TO CHLOR

SULFIDE
HARDNESS

CHLORIDE

SULFATE

FLUDRIDE,y TOTAL
CR HEX

PHENOLS

CHLORINE RESIDUAL

TOT DISS SOLIDS

CALCIUM (ICAP)
CALCIUNM (AA)

MAGNESIUM (ICAP)

"MAGNESIUM (AA)

SODIUM (ICAP)
SCDIUM (AA)
POTASSIUM (ICAP)
POTASSIUM (AAR)
ARSENIC (ICAP)
ARSENIC (AA/GF)

PAGE
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WATER POLLUTION LABORATORY CERTIFICATION | . -
METALS

01005 BARIUN (ICAP)

01007 BARIUM (AA/GF)
01010 BERYLLIUM (ICAP)
01012 BERYLLIUM (AA/GF)
01025 CADMIUM (ICAP)
01027 CADMIUM (AA/GF)
01030 CHROMIUM (ICAP)
01032 CHROMIUM VI (AR)
01034 CHROMIUM (AA/GF)
01035 COBALT (ICAP)
01037 COBALT (AR/GF)
01040 COPPER (ICAP)
01042 COPPER (AA/GF)

01045 IRON (ICAP)

01646 IRON (AA/GF)

01049 LEAD (ICAP) N
01051 LEAD (AA/GF)

01055 MANGANESE (ICAP)

01056 MANGANESE (AA/GF)

01059 THALLIUM (AA/GF)

01060 MOLYBDENUM (ICAP)

01062 MOLYBDENUM (AA/GF)

PAGE 5 LAB 12543
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*MATER POLLUTION LABORATORY CERTIFICATION

. METALS
. 01065
01067

01075

01677

01085

01087

01090

01092

01097

01102

01105

01106

01145

.. 01147
01152

71900

-GRGANICS
'601
602
608

624

NICKEL (ICAP)
NICKEL (AA/GF)
SILVER (ICAP)
SILVER (AA/GF)
VANADIUM (ICAP)
VANADIUM (AA/GF)
ZINC (ICAP)

ZINC (AA/GF)
ANTIMONY C(AA/GF)
TIN (AA/GE)
ALUMINUM (ICAP)
ALUMINUM (AA/GF)
SELENIUM (ICAP)
SELENIUM (AA/GF)
TITANIUM (AA/GF)

MERCURY (COLD VAPOGR)

PURGEABLE HALOCARBONS(GC)
PURGEABLE ARDMATICS (GC)
PESTICIDES £ PCBS (GC)

PURGEABLES (GC/MS)

PAGE
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WATER POLLUTION LABORATORY CERTIFICATION Y

ORGANICS S

625 B/Ny ACIDS & PEST (GC/MS)

99007 PESTICIDES
‘ 39330 ALDRIN

39380 DIELDRIN
39360 DDD
39365 DDE
39370007
39410 HEPTACHLOR
39350 CHLORDANE

THIS LIST MUST BE CONSPICUOUSLY DISPLAYED WITH THE PERMANENT
CERTIFICATE AT THE LABORATORY

PAGE 7 LAB 12543
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NEW YORK STATE DEPARTMENT OF HEALTH

‘ BARBARA A. DEBUON§ A M.0h! M. Commissioner

Expires 12:01 AM April 1, 1996
JISSUED April 1, 1995 ‘
REVISED June 3@, 1995

INTERIM CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE

Issued in accordance with and pursuant to section 502 Public Health Low of New }:ork State

Lab ID No.: 11452 Director: MR. MICHAET, URBAN o o C -
Lab Name: ENVIROTECH RESEARCH INC
Address : 777 NEW DURHAM ROAD o - 7
_ EDISON NJ 08817 - | . .
is herepy APPROVED as an Environmental Laboratory for the category
ENVIRONMENTAL ANALYSES NON POTABLE WATER

All approved subcategories and/or analytes are listed below:

Jor. Hvdrocarbon Festicides : Fastevater Miscellaneons : Kastevater Netals III : Nutrient ¢
4,4°°00 Bronide . Gold, fotal Amponia (as X)
4. 4'-1!118 Boron, Potal Cobalt, fotal Ritrite (a3 X)
4, Cyanide, fota) Nolybdenon, Total Nitrate (as M)
sr folor Tin, fota) QOrthoshospbate fas P)
Corrosivity fitanion, fotal Phosphorus, Potal
by ta-BEr Pbenols shalliv, fotal Desard »
Lblordaze Total 0i] & Grease Total Recoverable Acrolein and Acrvlopitrile (ALL) Cbenical Oxvgen Dems
gelta-BAC Avdroosn lon (pR) Repzigives (ALL) Chloropbenoxy Acid mncms (ALL)
Dieldrin Soecific Conductance Cblorinated Fvdrocarbons fALL) Haloethers (ALL)
Xodrin aldebyde Sulfide (as §) Fasterater Netals 1 (ALL) Nastevater Netals IT (ALL)
£odrin . - feapersture Kiperal (ALL) Ritroaromatics and Isopborope (ALL)
ZBodosulfan 1 Oroanic Carbon, fotal Kitroscanipes (ALL) Polyouclesr Aroratics (ALL)
2odosuifan 11 Folvchlorinated Biphenyls (ALL) Phthalate Esters (ALL) Priority Pollutant Phepols (ALL)
£odosylfan suifate . Puroeable Arozatics (ALL Purgeable Ralocarbens (ALL! Residue (ALL)
fleptachlor TCLF Additional Compounds (ALL)
#eptachior epexide )
Livdane
Hethagveblor
Sozaphene
Serial No.: 027319 Wadsworth Center for Laboratories and Research

<roperty of the New York State Department of Health. Valid only at the address ahown.
Must be conspicuously posted. Valid certificate has a red serial pumber,

DOH-3317 (12/92)

i} 152 - ﬂR305283
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NEW YORK STATE DEPARTMENT OF HEALTH

Expires 12:01 AM April 1, 1956
JSSUED April 1, 1995
REVISED June 30, 1995

INTERIM CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE

Issued in accordance with and Ppursuant to section 502 Public Health Law of New York State

Lab ID No.: 11452 Director: MR. MICHAEL URBAN
Lab Name: ENVIROTECH RESEARCH INC
Address : 777 NEW DURHAM ROAD .
EDISON NJ 08817

is hereby APPROVED as an Environmental Laboratory for the category
- F
ENVIRONMENTAL ANALYSES/ POTABLE WATER

All approved subcategories and/or analytes are listed below:

dnking Nater Non-Netals : - Dripkice Water Sribalepstbane (ALL) Drinkipe Water Wetals I [ALL) Drinking Kater Ketals II (ALL)
Alkalinity Volatile Arosaties {ALL) Volatile Balocarboss (ALL) .

Lalcive Bardoess

Lhinride
; o

forrosivity

Plooride, Yotal
fitrite (as X!

ditrate (as M)
Hydrogen Top foR!
Solids, fotal Dissolved
Sulfate (a5 S04)

Serial No.: 0 27 320 Wadsworth Center for Laboratories and Research

Property of the New York State Department of Health. Valid only at the address shown.

Must be conspicuously posted. Valid certificate has a red serial number.

. DOH.m1 (12m2) ,
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NEW YORK STATE DEPARTMENT OF HEALTH

Expires 12:01 AM April 1, 1996
NP ISSUED April 1, 1995
Ryt REVISED June 30, 1995

INTERIM CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE

Issued in accordance with and pursuant to section 502 Public Health Low of New York State

Lab ID No.: 11452 Director: MR. MICHAEL URBAN .
Lab Name: ENVIROTECH RESEARCH INC
Address : 777 NEW DURHAM ROAD
EDISON NJ 08817

is hereby APPROVED as an Environmental Laboratory for the category
B -t e
' ENVIRONMENTAL ANALYSES/SOLID AND HAZARDOUS WASTE

All approved subcategories and/or analytes are listed below:

ararreristic festing : Kiscellaneous Acrolein apd Acrylopitrile (ALL) Cblorqpbenor; Acid Pesticides (ALL)
Lorrosivity Cranide, Yotal Cblor. Bpdrocarbon Pesticides (ALL) Chlorinated Eydrocarbons (ALL)
Jenitability Lead in Paint Baloethers (ALL) Netals I (ALL

I A ity Brdrogen oo (pH) Netals IT (ALLI Kitroarouatics Isopboroe (ALL)
ﬁ Sulfide {as §) Polmuclear Aron. Rydrocarbop (ALL) Pelychlorinated gipbeigs (ALL) .
| 3., TOZiCity Pbtbalate Bsters (ALL) Privrity Pollotast Phepols (ALL) ~ Purceable Aromatics (ALL) N

mpeable Balocarbons (ALL) :
|
} A
| 4§
| .
l
| . _
{
.
|
|
|
}
\
| ianal No.. 027321 Wadsworth Center for Laboratories and Research

Property of the New York State Department of Health. Valid only at the address shown.

Must be conspicuously posted. Valid certificate has a red serial number.

DOH-3317 (12192) '
164 AR305285
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NEW YORK STATE DEPARTMENT OF HEALTH
BARBARA A. DEBUONO, M.D., M.P.H. Commissioner

Expires 12:01 AM April 1, 1996
ISSUED October 5, 1995
REVISED October 6, 1995

oy

INTERIM CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE

Issued in accordance with and pursuant to section 502 Public Health Law of New York State

Lab ID No.: 11452 Director: MR. MICHAEL URBAN
Lab Name: ENVIROTECH RESEARCH INC
Address : 777 NEW DURHAM ROAD
EDISON NJ 08817

is hereby APPROVED as an Environmental Laboratory for the category
— ~. .CONTRACT LABORATORY PROTOCOL (CLP)

All approved subcategories and/or analytes are listed below:

F Inoraanics CLP PCB/Pesticides CLP Semi-Yolatile Organics CLP Volatile Organics

Seria} No. 031511

Property of the New York State Department of Health. Vnﬁd only at the address shown,

Must be conspicuously posted. Valid certificate has a red serial number.

Wadsworth Center .

DOH-3317 (3/98) - 7 1 55 ' AR305286
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STATE OF DELAWARE
DEPARTMENT OF NATURAL RESOURCES
AND ENVIRONMENTAL CONTROL

DiVISION OF AIR AND WASTE MANAGEMENT
715 GRANTHAM LANE

WASTE MANAGEMENT SECTION NEW CASTLE, DELAWARE 19720-4801 TELEPHONE: (302)323- 4540
SUPERFUND BRANCH . FaAx: (302)323. 4561
March 3, 1993

Mark Haulenbeck, Vice President
‘Envirotech Research Inc.

777 New Durham Road

Edison, New Jersey 08817

Subject: HSCA Laboratory Selection
Dear Mr. Haulenbeck:

Thank you for your letter and attachments of January 25, 1993 regarding Envirotech
Research Inc.’s response to my on-site evaluation report dated January 6, 1993. Envirotech
Research Inc. successfully completed and fulfilled all necessary requirements to be approved
for analytical services under the Hazardous Substance Cleanup Act for the Superfund
Branch, of the State of Delaware.

Envirotech Research Inc. will be placed on a list of laboratories to provide analytical
support to potentially responsible parties or their consultants on Delaware Superfund sites.

Please find enclosed, a copy of the State of Delaware’s Standard Operating Procedures for

- Chemical Analytical Programs. I would appreciate any comments that you may have
pertaining to this document. I look forward to developing a positive working relationship.
If you have any further questions, please call me at (302) 323-4540.

Sincerely,

/JW//W

Robert M. Schulte
Envxronmental Scientist/Laboratory Specialist
Superfund Branch

RMS/mlb
RMS93022

 Enclosure

pc: Stephen N. Williams
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Audit N¢ cﬂwm

aw?? of Rhode Tslmd and Frovidence Plntutions
DEPARTMENT OF HEALTH

License No 132

Qsmm is {o nmlm@ *:x* ENVIROTECH RESEARCH, INC

ENVIROTECH RESEARCH ig licensed to operate o

Edison, New Jersey 08817

Anulytical Waboratory

Envirotech Research, Inc.

in conformity with Chapter 39 of Title 23 of the General Laws of Rhode Island, as amended.

It has demonstrated its proficiency in the performance of the following . . .One

Expires, June 30, 19.97.

.............. categories of laboratory tests:

Chemistry

Luicd 8. Nitaw, 1D, HPH
Director of Health

1SSUED . 1. July, 1995

------------------

AR305288
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APPENDIX TO ANALYTICAL LABORATORY LICENSE #“_;éz

.horatory: ENVIROTECH RESEARCH, INC

Address: 777 New Durham Road, Edison, NJ 08817

Date Issued: July 1, 1995 )
Date Expires: June 30, 1997

]. Potable Water:

B. Trace Metals: Aluminum; Antimony; Arsenic; Barium; Beryllium; Boron; Cadmium;
Chromium; Copper; lead; Manganese; Mercury; Molybdeum; Nickel; Seleniumz Silver;
Thallium; 2inc

C. Inorganics: Nitrate as N; Nitrite as N; Fluoride; Residual Chlorine; Turbidity;
Total Filterable Solids; Calcium; pH; Alkalinity; Sodium; Corrosivity; Sulfate
Cyanide;

D. Trihalomethanes

H. Herbicides .

1. Volatile Organic Compounds:

Q Non-potable and Waste Waters:

B. Trace Metals: Aluminum; Arsenic; Beryllium; Cadmium; Cobalt; Chromium; Copper;
Iron; Mercury; Manganese; Nickel; lead; Selenium; Vanadium; 21nc, Antimony; Silver;
Thallium, Molybdenum, Stront;um, Titanium

C. Minerals: pH; Speéific Conductance; Total Dissolved Solids; Hardness; Calcium;
" Magnesium; Sodium; Potassium; Alkalinity; Chloride; Fluoride; Sulfate

D. Nutrients; Ammonia N.; Nitrate N.; ortho Phosphate; Kjeldahl N.; Total Phosphorus

E. Demands: Chemical Oxygen Demand; Total Organic Carbon; S-Day BOD; Carbonacecus
BOD .

- AR305289
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Page 2

F. Miscellaneous: Total Cyanide; Non~Filterable solids; Oil and grease; Total
Phenolics; Total Residual Chlorine '

G. PcB’s in water Matrix

H. PCB’s in oil Matrix
1. Chlorinated Hydrocarbhon Pesticides
J. Volatile Halocarbons

K. Volatile Aromatics

" L. Acid Extractables

M. Base Neutral Extractables

B} 159 AR305290
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ENVIROTECH RESEARCH, INC.

Major Instrur:nentation and Equipment
Hewlett Packard 5970B ﬁus specﬁometers interfaced with 5890A gas chromatograph's
Hewlett Packard 1000 computer systems for GC/MS operations and data management
Tekmar ALS VOA purge a.nd trap autosamplers

- Hewlett Packard 5890A gas chromatographs with dual column/dual auto injector capability
and dual electron capture detectors, each with dedicated computerized Chemstation for
instrument control and data management

Hewlett Packard 5890 Series II gas chromatographs with flame jonization detectors

- Hewlett Packard 5890A gas chromatograph with flame ionization detector and photo
ionization detector

- Hewlett Packard 5890A gas chromatograph with flame ionization detector

- Hewlett Packard 5890A gas chromatograph with flame ionization detector and tandem
photoionization detector and electrolytic conductivity detector '

- Zymark Gel Permeation Cleanup System

- Perkin Elmer 5100 atomic absorption spectrophotometer with flame and graphite furnace
capability

- Perkin Elmer 4100 graphite furnace atomic absorption spectrophotometer

- ARL 3400 inductively coupled argon plasma (ICAP) emission spectrophotometer
- Thermo Jarrell Ash ICAP 61E “Trace” emission spectrophotometer

- Spectro Products cold vapor mercury analyzer

- Perkin Elmer 1600 Series Fourier transform infrared spectrophotometer

- Dohrman DC-80 Total Organic Carbon analyzer with optional sludge/sediment and
purgeable organic carbon capability

- Sequoia-Turner Model 340 spectrophotometer

Full RCRA characteristic testing capability, including: TCLP/ZHE extractors, Setaflash .
flashpoint tester, Reactivity and Corrosivity test equipment

‘ 3305292
161 AR3




ENVIROTECH RESEARCH, INC. -
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Computing Capabiliﬁes

- Hardware

Our Local Area Network is comprised of 9 Unix Workstations, a Novell Netware 3.12 Server, 4

HP-RTE Minicomputers, and over 35 IBM-type PCs (486 or better).
Software Capabilities -

Operating Environments
Unix (HP-UX and SCO)
DOS/Windows 3.1
HP-RTE

Network Environments
Novell Netware 3.12
TCPIP
10BaseT-Ethernet

Office Software
Microsoft Word 6.0 for Windows
Microsoft Excel 5.0 for Windows
Microsoft Powerpoint 4.0 for Windows
Aldus PageMaker

Scientific Software
HP GC Chemstation
HP MS Chemstation
- HP RTE-Aquarius
Target 3.1
Envision 3.2
Ward Scientific

Development Software
PowerBuilder 4.0
Turbo C++

Database Management Software
Informix
Ingres

~ AR305293
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Computer Location: BNA 1 Lab

Network Wire:
Motherboard:

Floppy Drive 1:
Hard Drive 1!

Tape:
Network Card:
Video Card:
Mouse:

Case:

Computer Location: BNA 2 Lab

L7
80484DX2-66

Teac 1.2 MB
WD 540 MB

Novell S/N:086166
Trident 2Mb SVGA
Microsoft Mouse
Desktop

Network Wire:
Motherboard:

Floppy Drive 1:
Hard Drivg 1:

Tape:
Network Card:
Video Card:
Méuse:

Case:

L13
80486DX2-66

Teac 1.44 Mb
WD 540 MB

Novell

Trident 2Mb SVGA
Microsoft

Desktop

163

&

Hub Location:
Ram (MB):

Floppy Drive 2:
Hard Drive 2:

1/O Card:

Network Address:
Monitor:
Keyboard:

Hub Location:
Ram (MB):

Floppy Drive 2:
Hard Drive 2:

110 Card:

Network Address:
Monitor:
Keyboard:

T10
16

‘Teac 1.44 Mb

Generic S/IN:WD37C

Optiquest 17"
Keytronic 101

C16
16

Teac 1.2 Mb

Generic

Optiquest 17"
Keytronic 101

AR30529k
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Computer Location: BNA 3'Lab

Network Wire: L9 | ‘ " HubLocation: T13

Motherboard: 80486DX4-100 o Ram (MB): 16

Floppy Drive 1: TEAC 1.44 3.5 -W505848 o Floppy Drive 2:
Hard Drive 1: WD 425 MB V7681010071 " Hard Drive 2: .
Tape: ‘YO Card: VLB IDE 9316600
Network Card: Muiti-Tech EN301T16 - 100330 Network Address: '
Video Card: Trident 2Mb VLP VGA GUIZ432K14702 - Monitor: OptiQuest 4000DS 0241201419
Mouse: Kensington Expert Mouse Keyboard: Keytronic J943700767

Case: Desktop

Computer Location: BNA GC Instrument

Network Wire: L20 ' "Hub Location: T3
Motherboard: 80486DX-33 Ram (MB): 8
. Floppy Drive 1: TEAC 1.2 Mb 5.25 | Floppy Drive 2: TEAC 1.44 Mb 3.5
Hard Drive 1: Maxtor 170 Mb Hard Drive 2:
. Tape: /0 Card:
Network Card: Multitech Network Address:
Video Card: Trident Local Bus SVGA Monitor: ADI Microscan 3g

Mouse: Kensington Mouse 7 Keyboard: Key-Tronic 101 Keyboard
Case: Desktop ' o -

O 1es AR305295



Computer Location: Bookk:eéper's Office

Network Wire: 010 A : Hub Location: B10

Motherboard: 80486DX-33 S/N:9214253 Ram (MB): 8
Floppy Drive 1: Teac 1.2MB S/N:7388816 Floppy Drive 2: Teaé: 1.44MB SIN:M746806
Hard Drive 1: Conner 170MB S/N.:AMD7CPG Hard Drive 2: ‘
Tape: /O Card: IDE-GoldStar S/N:8314495
Network Card: SMC 10BNC S/N:D2D062667 Network Address:
Video Card: Cirrus Logic TMB S/N:045495 Monitor: ADI ProVista SVGA S/N:N3284
Mouse: Microsoft Mouse Keyboard: Focus 2001 S/N:840104887

~ Case: Desktop

Computer Location: Client Services

Network Wire: 012 Hub Location: M9
Motherboard: 80486DX2-66 Ram (MB): 8
Floppy Drive 1: TEAC 1.2 MB B290866 Floppy Drive 2: TEAC 1.44 MB W595847 .
Hard Drive 1: WD 200 MB WT2692016573 Hard Drive 2:
Tape: /0 Card: VLE IDE 9316598
Network Card: MultiTech EN301T16 Network Address:
Video Card: Trident 1 MB VLB VGA GR6Z435Q00740 Monitor: ADI 3G D46555550148780
Mouse: Microsoft Mouse 2049860 Keyboard: Keytronic

Case: Desktop

AR305296
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Computer Location: Daté Robm - Blackiand Whitg X-Términ’alw

Network Wiré:
Motherboard:

Floppy Drive 1:
Hard Drive 1:

Tape:
Network Card:
Video Card:
Mouse:

Case:

M8
4

NCD

NCD19RP3TW S/N:30-221520

D4 ‘ Hub Location:
B/W RISC X-Terminal S/N:0692L101491 Ram (MB):
Floppy Drive 2:

B Hard Drive 2:

: B o] 6ard:'

NCD , Network Address:
NCD L Monigqr:
Logitech M-CE-15-9F-NCD S/N:LT202C0 ' Keyboard:

Desktop

Computer Location: Data Room - General PC |

Network Wire:
Motherboard:

Fioppy Drive 1:
Hard Drive 1:

Tape:

Network Ca.'rd:'

Video Card:
Mouse:
Case:

NCD N-97 0600023 S/N:SC212

D6 Hub Location: T8
80486DX-33 S/N:0906034 Ram (MB): 8
Teac 5.25 S/N:L857317 Floppy Drive 2: Teac 3.5 S/N:5580607
Conner 120MB S/N:NBRT81 Hard Drive 2: Conner 120MB S/N:NB87KP

JJO Card: Generic S/N:9203595
SMC 8013WC S/N:02A298751 Network Address: 0000COCFAS5 o
Trident 1IMB SVGA S/N:8127074 Monitor: ViewSonic 4E S/N:3314835464
Kensington Expert S/N:286323 Keyboard: Fujitsu FKB4700 S/N:H2395496
Mid-Tower ‘
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Computer Location: Data Rbdm - HP730

Network Wire:
Motherboard:

Floppy Drive 1:
Hard Drive 1:

Tape:
Network Card:
Video Card:
Mouse:

Case:

UNX
HP PA-RISC 730

HP 420 MB

HP Ethernet

HP Mono Graphics
HP

Desktop

Hub Location:
Ram (MB):

Floppy Drive 2:
Hard Drive 2:

‘WO Card:
Network Address:
Monitor:
Keyboard:

Computer Location: Data Room - Novell Server

Network Wire:
Motherboard:

Floppy Drive 1:
Hard Drive 1:

Tape:
Network Card:
Video Card:
Mouse:

Case:

SRV
80386DX-33

525HD
312 MB

MultiTech S/N:100317
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Hub Location:
Ram (MB):

Floppy Drive 2:
Hard Drive 2:

I/0 Card:
‘Network Address:
Monitor:

Keyboard:

M9
32

HP 1.3 GB External Tower

HP
HP

T11

3.5HD
312 MB

GoldStar Mor_mochrome
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Computer Location: Data Room ProgrammerlAnalyst

Network Wire:

Motherboard:

Floppy Drive 1:
Hard Drive 1:

Tape:
Network Card:
Video Card:
Mouse:

Case:

D3 Hub Location:
870486px-33 Ram (MB):
Teac 5.25 S/N:N676255 _Floppy Drive 2:
WD Caviar 2200 212 MB S/IN:'WT254178 Hard Drive 2
Colorado 120MB S/N:AAA0049395 10 Card:
SMC 8013WC S/N:02A307942 Network Address:
Trident 1MB SVGA S/N:81B7070 ~ Monitor:
Microsoft Mouse S/N:0011243 Keyboard:

Mid-Tower

Computer Location: Decomissiioned - BNA 3 Lab

Network Wire:
Motherboard:

Floppy Drive 1:
Hard Drive 1:

~ Tape:

.- Network Card:
Video Card:
‘Mouse:

Case:

Hub Location:

M4
20

Teac 3.5 S/N:8455806

Colorado Floppy Tape Adapter
0000C042CES

Sceptre CMGD  S/N:228DWO000
Fujitsu FKB4700 S/N:H835988

80286 S/N:8805049082 Ram (MB): 1
5.25 S/N:FD0113324 Floppy Drive 2:
Generic S/N:251-M1C2 Hard Drive 2:
110 Card: Generic S/N:NDC5425
Western Digital S/N:085172 Network Address:
Generic Monitor: Sceptre S/N:GKR66206B
Keyboard: Arche Technologies S/N:73544
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Computer Location: Lab Ménager

Network Wire:
Motherboard:

Floppy Drive 1:
Hard Drive 1:

Tape:
Network Card:
Video Card:
Mouse:

Case:

O1
80486-DX66 S/N:F93043391

Teac 5.25 S/N:X654790
Caviar 2200 220MB S/N:99-00411-002

SMC 8013 WC
Trident 1TMB SVGA S/N:9317405

‘Microsoft Mouse S/N:0028367

Mid-Tower

{

Computer Location: Mail Room

Network Wire:
Motherboard:

Floppy Drive 1:
Hard Drive 1:

Tape:

* Network Card:
Video Card:
Mouse:

Case:

014
80486DX-33

Teac 5.25 S/N:G881119
170 MB Connor

SMC Ethernet
Cirrus Logic 1 Mb
Microsoft Mouse

Desktop
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Hub Location:
Ram (MB):

Floppy Drive 2:
Hard Drive 2:

VO Card:

Network Address:
Monitor:
Keyboard:

Hub Location:

Ram (MB):

Floppy Drive 2:
Hard Drive 2:

/0 Card:

Network Address:
Monitor:
Keyboard:

M2
16

Teac 3.5 S/N:E482391

PT-604A S/N:9314638
0000C041CES

ADI MicroScan 3e+ S/N:560500
Fujitsu FKB4700 S/N:H274588

B12
8

Teac 3.5 S/N:G991116 .

Generic $/N:9103776
000800100344

ViewSonic 2 S/N:1410512990P
Chicony S/N:003013152
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A gy i1

. Computer Location: Meta!s AA #1

‘Network Wire:
Motherboard:
Floppy Drive 1:
Hard Drive 1:

Tape:
Network Card:

Video Card:

Mouse:
Case:

L4
80486DX-33

Teac 5.25 S/IN:N626235
Conner S/N:AB73MBW

MultiTech S/N:100809
Paradise VGA S/N:20229802
Kensington Expert S/N:294886
Tower

Computer Location: Metals AA #2

Network Wire:
Motherboard:

Fioppy Drive 1:
Hard Drive 1:

Tape:

" Network Card:
Video Card:
Mouse:

Case:

LS
80486DX-33 S/N:0906023

Teac 5.25 S/IN:W797349
Conner WD 2120 S/N:WT231370924

MultiTech S/N:100318

Paradise VGA S/N:20207218
Kensington Expert Mouse S/N:293017
Mid-Tower
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Hub Location:
Ram (MB):

Fioppy Drive 2:

Hard Drive 2:
-0 Card:

Network Address:

- Monitor:

Keyboard:

Hub Locatioh:
Ram (MB):

Floppy Drive 2:
Hard Drive 2:

1/O Card:

" Network Address:

Monitor:
Keyboard:

7
1

Teac 3.5 S/N:5993703
Generic S/N:190458

ViewPerfect S/N:1104214572
Keytronic FT11 S/N:0188276

T15
1
Teac 3.5 S/N:2106120

ViewSonic 1 S/N:1620789681P
Fujitsu FKB4700 S/N:GY34891
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. Computer Location’: Metals ARL-ICP

Network Wire:

Motherboard:

Floppy Drive 1:
Hard Drive 1:

Tape:
Network Card:

Video Card:
Mouse:

Case:

L3 .
80386SX-16 S/N:78492

Teac 3.5
120MB

MultiTech S/N:100316
Generic

Desktop

Computer Location: Metals Office

Network Wire:
Motherboard:

Floppy Drive 1:
Hard Drive 1:

Tape:
Network Card:
Video Card:
Mouse:

Case:

L6
80486-DX33 S/N:0806039

Teac 5.25 S/N:L857316
Conner 120MB S/N:NDC7DC

Colorado Jumbo 120

SMC 8013WC S/N:61-600406-005
Trident 1MB SVGA S/N:8127068
Kensington Expert Mouse S/N:289464
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Hub Location:
Ram (MB):
Floppy Drive 2:
Hard Drive 2:

VO Card:

Network Address:
"~ Monitor:
Keyboard:

Hub Location:
Ram (MB):

Floppy Drive 2:
Hard Drive 2:

/0 Card:

Network Address:

Monitor:
Keyboard:

2

Teac 5.25
Generic S/N:KW182672

Taxan 770 S/N:K1A592045
Keytronics S/N:0274044

B11
8

Teac 3.5 S/N:5580606 .

Generic S/N:188197
0000C076A24

ViewSonic 4E S/N:3314835462
Fujitsu FKB4700 S/N:H239594
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Network Wire:
Motherboard:

Floppy Drive 1:
Hard Drive 1:

N Tape:
Network Card:

‘Video Card:

Mouse:

Case:

Computer Location: MetalsrPrep Lab

L1 »
80386SX-16

5.25
120MB

MultiTech
Generic
City Mouse

Network Wire:
Motherboard:

Floppy Drive 1:
Hard Drive 1:

Tape:
_-Network Card:
Video Card:

~ Mouse:

Case:

Computer Location: Metals TJA-ICP

80386DX-33

TEAC 5 1/4 G891119
LODJ77 80 Mb

- SMC Ethernet

Generic S/N:AT10-10C

Microsoft Mouse

172

Hub Location:
Ram (MB):

Flopby Drive 2:

Hard Drive 2:

1O Card:

Network Address:
Monitor:
'Keyboard:

Hub Location:
Ram (MB):

Floppy Drive 2:
Hard Drive 2:

110 Card:

Network Address:

Monitor:
Keyboard:

P Q}\
‘f""
ol

)
o

A

2

35

Samsung SyncMaster 3

4

TEAC 5 1/4 G991116

ViewSonic
Fujitsu FKB4700 S/N:GY34997
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Computer Location: MIS Manager's Office ( SCOSYSV)

Network Wire: 08 " Hub Location: M6
Motherboard: Pentium 90 - Dual Processor Ram (MB): 32
Floppy Drive 1: Teac 3.5 S/N:F795986 Floppy Drive 2:
Hard Drive 1: Micropolis 2112 1.2GB S/N;3045212091 Hard Drive 2:
Tape: Archive Python 2GB 4mm DAT : /O Card: Generic S/N:9309118
Network Card: Racor-Datacom ES3210 S/N:243M3733  Network Address:
Video Card: Trident 1MB SVGA S/N:9215648 Monitor: AD! Microscan 3E+ S/N:560500
Mouse: Microsoft Bus Mouse 0016199 Keyboard: Fujitsu FKB4700 S/N:H274693

Case: Full Tower

Computer Location: MIS Manager's Office PC

Network Wire: 08 Hub Location: M7
Motherboard: Gateway 200 P5-66 Pentium Ram (MB): 16
Floppy Drive 1: 3 1/2 - Gateway Floppy Drive 2: .
Hard Drive 1: 520 MB - Connor Hard Drive 2: 440 MB - Connor

Tape: Double Speed CD-ROM i/0 Card:

Network Card: SMC Ethernet ‘ Network Address:
Video Card: PCI Diamond Stealth 2 MB Monitor: Gateway 2000 - 15672
Mouse: Microsoft Keyboard Mouse ' Keyboard: Gateway 2000 AnyKey

Case: Gateway Desktop
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Computer Location: Pest/PCB Office - HP710

Network Wire:
Mo_therboard:

Floppy Drive 1:
Hard Drive 1:

Tape:
Network Card:
Video Card:
Mouée:

Case:

L17 , Hub Location:
HP PA-RISC 9000/710 S/N:6216A00472 Ram (MB):
3.5 High Density | Floppy Drive 2:
330 MB SCSI Hard Drive 2:
1.3GB 4mm DAT S/N:3141A01704 {0 Card:
HP Ethernet w/ Transceiver Network Address:
HP ' Monitor:
HP 46060B S/N:314750035 ~ Keyboard:
Desktop

Computer Location: Pest/PCB Office PC'

Network Wire:
Motherboard:

Floppy Drive 1.
Hard Drive 1:

Tape:
Network Card:
Video Card:
Mouse:

Case:

02 Hub Location:
80386DX-25 S/N:MB0102793 Ram (MB):
Teac 5.25 S/N:48001364 Fioppy Drive 2:
Micropolis 86MB S/N:084745 Hard Drive 2:

1/0O Card:
SMC S/N:61-600406-015 ~ Network Address:
‘Paradise OEM VGA S/N:1134865 . Monitor:
Kensington Expert $/N:300470 Keyboard:

Desktop
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<
2

e

A
.
e 7T

\]

M1
32

1.3GB SCSI S/N:3212E00593

HP 98774B S/N:320T1308
HP C1420A #ABA S/N:3147501

T2
5

Teac 3.5 S/N:633740

0000C07BA24
ViewSonic 2V S/N:110421458
Keytronic FT11 s/N:0273031
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Computer Location: Pesticide Lab GC #1

Hub Lbcation:

Network Wire: L11 MS
Motherboard: 80486DX-33 S/N:A1025 Ram (MB): 8
Fioppy Drive 1: 5.25 S/N:0458691 Floppy Drive 2: :;.5 S/N:5380052
Hard Drive 1: Conner S/N:NSSE1W Hard Drive 2: ’
Tape: VO Card:
Network Card: SMC S/N:D28062214 Network Address:
Video Card: Monitor: ViewSonic 4E
Mouse: Kensington Keyboard: Fujitsu FKB4700
Case: Mid-Tower
Computer Location: Pesticide Lab GC #2
Network Wire: L12 Hub Location: T12
Motherboard: 80486DX-33 S/N:A1025190 Ram' {MB): 8
Floppy Drive 1: 5.25 HD S/N:19307351-49 Floppy Drive 2: 3.5 HD S/N:19307332-40
Hard Drive 1: Western Digita! 125MB S/N:89-004085-0 Hard Drive 2: 19307332-40
Tape: /O Card:
Network Card: SMC Plus S/N:61-600406-004 Network Address: -
Video Card: Trident TVGA S/N:143149 Monitor: ViewSonic 4E S/N:3314835479
Mouse: Keyboard:
Case:
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Computer Location: Pesticide Lab GC #3

Network Wire:
Motherboard:

Floppy Drive 1:
Hard Drive 1:

Tape:
Network Card:
Video Card:
Mouse:

Case:

L6
80486DX33 S/N:91410957

Teac 5.25 HD S/N:W052072

Conner CP301044 S/N:AB7396J

SMC Ethernet S/N:K1A10749
Generic S/N:81A1343
Kensington S/N:342372
Mid-Towe'r

Computer Location: President's Office

Network Wire:
Motherboard:

Floppy Drive 1:
Hard Drive 1:

Tape:
Network Card:
Video Card:
Mouse:

Case:

03
80486DX2-66 S/N:T90004

Teac 5.25 S/N:L856034
LODJ77 S/N:9105918 120 MB

sMC )
Expert SVGA S/N:20113064
Microsoft Mouse

Mid-Tower
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Hub Location:
Ram (MB):

_Floppy Drive 2:
Hard Drive 2:

{0 Card:

Network Address:

Monitor:
Keyboard:

Hub Location:
Ram (MB):

Floppy Drive 2:
Hard Drive 2:

I/O Card:

Network Address:
Monitor:
Keyboard:

M5
8

T"eac 3.5 HD S/N:7474655

ViewSonic 4E S/N:3821235564
Fujitsu FKB4700 S/N:46427977

B6
16

Teac 3.5 S/N:5573829 .

D000COFCE37
Viewsonic 1 S/N:1621772971P
Fujitsu FKB4700 S/N:H2395391
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- Computer Location: Reception Area - Print Server

Network Wire: D2
Motherboard: 80386S5X-25

Floppy Drive 1: Teac 5.25 S/N:L778172
Hard Drive 1 7 B

Tape:
Network Card: MultiTech S/N:100330
Video Card: Generic S/N:9101039
Mouse:

Case: Desktop

| Computer Location: Receptionist

Network Wire: 04
Motherboard: 80486DX-33

Floppy Drive 1: Teac 5.25 S/N:6991117 _
Hard Drive 1: Seagate ST351A 40MB S/N:913001-305

Tape:

. Network Card: MultiTech S/N:100395
Video Card: Western Digital VGA S/N:541762

Mouse:

Case: Desktop

- 177

Hub Location:
Ram (MB):

P

M10

Floppy Drive 2:
" Hard Drive 2:

1/0O Card:

" Network Address:

Monitor:
Keyboard:

Hub Location:

Ram (MB):

Floppy Drive 2:
Hard Drive 2:

/0 Card:

NetWork Address:
Monitor:
Keyboard:

‘Generic S/N:KT0193789
000800100856

Samsung MA2565 S/N:HSRAC
AST ASTKB101 S/N:200910

T5
8

Chinon 5.25 S/N:20252154

Generic S/N:9103709
000800100395

ViewSonic 2 S/N:1410512885P
Chicony S/N:910311647
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Computer Location: Sample Receiving

Network Wire: L2 .
Motherboard: 80486DX-33 S/N:9310685

Teac 5.25 S/N:W194480
Conner 170MB S/N:AMBBE13

Floppy Drive 1:
Hard Drive 1:

Tape:
Network Card:
Video Card:

Mouse:

SMC 8013WC S/N:K1A592042
Trident 1MB SVGA S/N:8345953
Microsoft Mouse S/N:0255723

Case: Mid-Tower

M3
8

Hub Location:
Ram (MB):

Floppy Drive 2:

Teac 3.5 S/N:E308975
Hard Drive 2: ’

1/0 Card:
Network Address:
Monitor:

PT-604A S/N:9310662

ADI| MicroScan 3E+ S/N:01256

Keyboard: Keytronic KT2000 S/N:C832035

Computer Location: Technical Director's Office

Network Wire:
Motherboard:

06
Zeos Laptop 80486SLC25 MHz

Floppy Drive 1: 3.5 internal

Hard Drive 1: internal

Tape:
Network Card:
Video Card:
Mouse:

GVC Pocket Adapter
Zeos _
Logitech Portable Trackman

© Case: Laptop - Zeos
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Hub Location: BS

Ram (MB):

Floppy Drive 2:
Hard Drive 2:

/O Card:
Network Address:
Monitor: AD! ProVista

Keyboard: Zeos
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‘;: :} -
Computer Location: Vice President’s Office
Network Wire: 05 ‘ Hub Location: B9
Motherboard: 80386DX-40 S/N:9207730 Ram (MB): 8 )
Floppy Drive 1: Teac 5.25 SIN:Q742732 Floppy Drive 2: Teac 3.5 S/N:9107930
Hard Drive 1: WD Caviar 2120 120MB S/N:WT256121 Hard Drive 2: o
Tape: ‘ VO Card:
‘Network Card: SMC , Network Address:
Video Card: Cirrus SVGA S/N:Q212256 . Monitor: ViewSonic 1 S/N:1623083775P '
Mouse: Kensington Expert Mouse S/N:323728 Keyboard: Fujitsu FKB4700 S/N:4955659
Case: Low Tower
Computer Location: VOA 12 Lab
Network Wire: L8 ' Hub Location: T11
Motherboard: MultiTech S/N:A0326487-E Ram (MB): 1
. Floppy Drive 1: 5.25 S/N:FD-556FR-633-0 Floppy Drive 2:
Hard Drive 1: Seagate S/N:00481520 Hard Drive 2:
| Tape: /O Card: Generic S/N:61-000107-00
- Network Card: Novell S/N:738-000220-001 Network Address: ) -
Video Card: Generic S/N:59-6672-00A1 Monitor: NEC APC-H530 S/N:A3DSYR
Mouse: Keyboard: Generic S/N:0274042

Case: MultiTech S/N:A052008159
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Computer Location: VOA GC #2 |

Network Wire:
Motherboard:

Floppy Drive 1:
Hard Drive 1:

Tape:
Network Card:
Video Card:
Mouse:

Case:

Computer Location: VOA GC - Grayscale X-Terminal

L13
80486DX-33 S/N:A1039908

Teac 5.25 S/N:M305314
Conner S/N:BP06327

8013WC

Generic S/N:81A1320

Kensington Expert Mouse S/N:305545
Mid-Tower

Network Wire:
Motherboard:

Floppy Drive 1:
Hard Drive 1:

Tape:
Network Card:
Video Card:
Mouse:

Case:

L19
RISC X-Terminal S/N:0592K100746

NCD
NCD

Logitech M-CE-15-9F-NCD S/N:LT112R0
Desktop
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Hub Location:
Ram (MB):

~ Floppy Drive 2:
Hard Drive 2:

110 Card:
Network Address:

Monitor:
Keyboard:

Hub Location:
Ram (MB):

Floppy Drive 2:
Hard Drive 2;

/0 Card:
‘Network Address:

Monitor:
Keyboard:

B12
8

Teac 3.5 SIN: 7489733

|EEE Card S/N:3008
0000COFF637

ViewSonic 4E

Fujitsu FKB4700 S/N:H5417081

T5

NCD

NCD BDC1107 S/N:21300038
NCD 9100044 S/N:C0121743
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Computer Location: VOA 34 Lab

Network Wire:
Motherboard:

Floppy Drive 1:

Hard Drive 1

L10
IBM PS/2 Model 50 S/N:72-8247390

IBM 40 MB
: IBM3.5

Tape:

Network Card

: Western Digital S/N:800f240E26

Video Card:
Mouse:

" Case

: Desktop

Computer Location: VOA GC #1

Network Wire:
Motherboard:

Floppy Drive 1:
Hard Drive 1:

L15
- 80486DX-33

5.25FD
120 MB

Tape:

Network Card:
Video Card:
Mouse:

Case:

SMC Ethernet

SVGA |
Kensington Expert Mouse
Mid-Tower
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Hub Location: T14

Ram (MB):

Floppy Drive 2:
Hard Drive 2:

§/O Card:
Network Address:
Monitor:

Keyboard:

Hub Location: B8

Ram (MB):

8

Floppy Drive 2: 3.5FD

Hard Drive 2:

110 Card:

Network Address:
Monitor:
Keyboard:

ViewSonic 4E

AR305312
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Computer Location: VOA/BNA Office

Network Wire:
Motherboard:

Floppy Drive 1:
Hard Drive 1:

Tape:
Network Card:
Video Card:
Mouse:

Case:

013
80486DX-33 S/N:8310686

Teac 5.25 S/N:R167003
Conner 170MB S/N:AMBT3K1

SMC 8013WC S/N:K1A592044
Trident 1TMB SVGA S/N:9346139
Microsoft Mouse S/N:0500112
Mid-Tower

Computer Location: Wet Chem Lab

Network Wire:
Motherboard:

Floppy Drive 1:
Hard Drive 1:

Tape:
Network Card:
Video Card:
Mouse:

Case:

L14
80486-DX33

Teac 5.25 S/N:E132878
WD Caviar 2120 120MB S/N:WR316078

SMC 8013WC

Trident 1MB S/N:WBD334608705
Kensington Expert Mouse
Desktop
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Hub Location:
Ram (MB):

Floppy Drive 2:
Hard Drive 2:

"~ 1O Card:
Network Address:
Monitor:
Keyboard:

Hub Location:
Ram (MB):

Floppy Drive 2:
Hard Drive 2:

110 Card:

Network Address:
Monitor:
Keyboard:

B3
4

Teac 3.5 S/IN:E308974

DT-604A S/N:9310663
0000C079A24

AD! Microscan 3E+ S/N:027560
Keytronics KT2000 S/N:C93203

B7

0000C072A24
ViewSonic 1 S/N:1621067218D
Keytronic FT16 S/N:D27Y042
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